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^ — l/t7^A7^>i!/DT7 — tftr^-SBACE ( 0 fl!jAPPgj»rBI*) 
(17-r X>X, 2 8 6 #, 7 3 51 ( 1 9 9 9) ) ^Aspl (tlz+a 7 — 
7>F "fe;P9— -a-D^X>X, 16t, 6 0 91 (2 0 0 0) ) ^« 

<7K^£*lTV>& (^^_, 3 9 sm, 5 1 31 (1 9 9 9) ) . ZLtl^iZ 

$*HJ~, 4 4#, 2 0 3 91 (2 0 0 1) ) , f 

SMITHe>ttWO0 0/5 0 3 9 1 fC*5 V*TX;)/*>7 ^ F#f££WU 0 7 5 D 
-f KSe^SrfWWt* afk^&H^L/TlriS. £fcBELANGER<=>teWO0 1/7 
0 6 7 7 (GB0 2 6 8 2 7) fCfe^^Tfc*^^ D7;V^f;U^;^>7$ 

^zT°*5£wmfe, i^MUfciei, Tg2-«^ (1) tt^ni.^^^ 
-?ts.t>%. *ftw\rM(D-m.% (i) 
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R 2 ) X — R 4 (1) 
R 3/ 

{Xte-S-, -SO-Xti-S0 2 
R 1 te, 

-C(R 5 ) (R 6 ) (R 7 ) 

CR 5 . R 6 J5WR 7 tt, &*2fc3£LT» Aoy>gf, y7;l> -hnS 
Xte-Q 5 1 — Q 5 2 -Q 5 3 -Q 5 4 
[Q 5 1 -CO-, -CS-, -so-, -so 2 -, -CO-C 

o-, -co-cs-, -cs-co-xn-cs-cs-^u 

Q 5 2 tt, -O-, -O-N (A 5 1 ) -O-N (COA 5 1 ) 

-, — N (A 5 ') -N (COA 5 ') -, -N (COOA 51 ) — N 
(CON (A 51 ) (A 52 ) -, -N (OA 5 1 ) -, — N (NA 5 1 A 5 
2 ) — , — N (A 5 1 ) -N (A 5 2 ) -, -N (COA 5 1 ) -N (A 5 
2 ) — , — N (A 5 1 ) -O-. -N (COA 5 1 ) -O-, -S-, -N = 
N-, -C (A 5 1 ) = N-, -C (A 5 1 ) =N-0-, -C (A 5 1 ) = 
N-N (A 5 2 ) -N = C (A 5 1 ) -, -0-N=C (A 5 1 ) - 
(NA 5 ') -N=C (A 5 2 ) -Xit-C (=N A 5 1 ) -N (A 5 2 ) - 
(A 5 1 RtfA 5 2 te&*n$LLT. **JEBK iil^fbT^tfcctV^ 

Q 5 3 tt^«g-&, -CO-, -CS-, -SO-, -so 2 -, -CO-CO 
-, -CO-CS-, -CS-CO-X(i-CS-CS-^b, 
Q 5 4 te-A 5 3 , -OA 5 3 , -N (A 5 3 ) ( A 5 4 ) , -SA 5 3 , 
-NA 5 4 —OA 5 3 , -NA 5 5 -N (A 5 3 ) (A 5 4 ) Xta-O-N 
(A 5 3 ) (A 5 4 ) 
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(A 5 3 , A 5 4 RtfA 5 5 i$&*miLVT. TKiSflC^, fil^WlT^T 

] 

^vKummm^^x^xh^^mmm^m^m^iyX^^u ( r 5 <h r 6 

— N (R 8 ) ( R 9 ) 

CR 8 &£/R 9 te, &*3&alLT, -Q 8 1 -Q 8 2 -Q 8 3 -Q 8 4 
[Q 8 1 -CO-, -CS-, -so-, -so 2 -, -co-c 

o-> -co-cs-, -cs-co-xtt-cs-cs-^i, 

Q 8 2 te, -O-. -O-N (A 8 1 ) -O-N (COA 8 1 ) 

-, — N (A 8 ') -, -N (COA 8 ') -, -N (COOA 81 ) -, — N 
(CON (A 81 ) (A 82 ) ) -, — N (OA 8 1 ) -N (NA 8 1 A 8 
2 ) — , — N (A 8 1 ) — N ( A 8 2 ) -, -N (COA 8 1 ) -N (A 8 
2 ) -N (A 8 1 ) -O-, — N (COA 8 1 ) -O-, -S-. -N = 
N-, -C (A 8 1 ) = N-, -C (A 8 1 ) = N-0-, - C (A 8 1 ) = 
N-N (A 8 2 ) -, -N = C (A 8 1 ) -0-N = C (A 8 1 ) -> - 
(NA 8 ') -N = C (A 8 2 ) -X«-C (=N A 8 1 ) -N (A 8 2 ) - 
(A 8 1 JfrtfA 6 2 te&*$n£LT, *mm=T-. iii^fLT^TfcJ;^ 

fc7mmxtewm&&Gvx^xh&^mmm&m&m-? 0 ) 

Q 8 3 tem^, -CO-, -CS-, -so-, -so 2 -, -CO-CO 

-, -co-cs-, -cs-co-x«-cs-cs-^u 

Q 8 4 te-A 8 3 , -OA 8 3 , — N ( A 8 3 ) (A 8 4 ) , -SA 8 3 . - 
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N A 8 4 -OA 8 3 , — N A 8 5 -N (A 8 3 ) (A 8 4 ) Xtt-O-N (A 

8 3) (A s 4 ) 

(A 8 3 , A 8 4 RZSA 8 5 te&^&iZlLT, TkmJW^. ItS^tt^T 
-X 1 R 1 0 

CX 1 «, -O-Xtt- S -£^U R 1 0 te-Q 1 0 1 -Q 1 0 2 -Q 1 0 

3 _Q1 0 4 

[Q 1 0 1 -CO-, -CS-, -SO-, - so 2 -, -CO- 

CO-, -co-cs-, -cs-co-x«-cs-cs-$si, 

Q 1 0 2 te, 3M£^, -O-, -O-N (A 1 0 1 ) -, -O-N (COA 1 
0 1 ) — , — N (A 1 0 1 ) — , -N (COA 1 0 1 ) — , — N (COOA 1 
01 ) -, -N (CON (A 101 ) (A 102 ) ) -, — N (OA 1 0 1 ) -, - 
N (N A 1 0 1 A 1 0 2 ) -, -N (A 1 0 1 ) -N (A 1 0 2 ) -, -N 
(COA 1 0 1 ) -N (A 1 0 2 ) -, -N (A 1 0 1 ) -O-, — N (CO 
A 1 0 1 ) -O-, -S-, — N = N — , -C (A 1 0 1 ) =N-, -C (A 
ioi) =n-0-> -C (A 1 0 1 ) =N-N ( A 1 0 2 ) -, -N = C 
(A 1 0 1 ) -, -0-N=C (A 1 0 1 ) -, - (NA 1 0 1 ) -N=C 
(A 1 0 2 ) -Xtt-C (=NA J 0 1 ) -N (A 1 0 2 ) - 
(A 1 0 1 &ZM 1 0 2 te#*&3tbT, 7jc^M^, tii^UT^Tti 

Q 1 0 3 «3M£S\ -co-, -cs-, -so-, -so 2 -, -co-c 
o-, -co-cs-, -cs-co-xtt-cs-cs-^u 

Q 1 0 4 fct-A 1 0 3 , -OA 1 0 3 . -N (A 1 0 3 ) ( A 1 0 4 ) , — S 
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A 1 0 3 , — N A 1 0 4 -OA 1 0 3 , -NA 1 0 5 -N (A 1 0 3 ) (A 1 

0 4 ) Xte-O-N (A 1 0 3 ) (A 1 0 4 ) 

(a 1 0 3 , a 1 0 4 rzsa 1 ° 5 &&*n£vx, Tkmm?. i^i^wl 

Xte-X 2 R 1 1 

CX 2 te, -SO-Xte-S0 2 -£^U R 1 1 te-Q 1 1 1 -Q 1 1 2 - 

Ql 1 3 _Q1 1 4 

[5£*. Q 1 1 1 -CO-, -CS-, -SO-, -S0 2 - 

co-co-, -co-cs-, -cs-co-xw-cs-cs-^u 

Q 1 1 2 «, -O-, -O-N (A 1 1 1 ) -, -O-N (COA 1 

1 1 ) -N (A 1 1 1 ) -, -N (COA 1 1 1 ) -N (COOA 1 
xl ) -, — N (CON (A 111 ) (A 112 ) ) -, -N (OA 1 1 1 ) -, - 
N (NA 1 1 1 A 1 1 2 ) -, -N (A 1 1 1 ) -N (A 1 1 2 ) -N 

(COA 1 1 1 ) -N (A 1 1 2 ) -, -N (A 1 1 1 ) -O-, — N (CO 
A 1 1 1 ) -O-, -S-, — N = N — , -C (A 1 1 1 ) =N-, -C (A 
iii) =N-0-, -C (A 1 1 1 ) =N-N (A 1 1 2 ) -, -N = C 
(A 1 1 1 ) -, -0-N=C (A 1 1 1 ) -, - (NA 1 1 1 ) -N = C 
(A 1 1 2 ) -Xtt-C (=NA' 1 1 ) -N (A 1 1 2 ) - 
(A 1 1 1 RXSA 1 1 2 UT. fcmm^r* «ft*£#LTlr>T*>«fc 

Q 1 1 3 -co-, -CS-, -SO-, -so 2 -, -CO-C 

o-, -co-cs-, -CS-CO-Xtt-CS-CS-^U 

Q 1 1 4 te-A 1 1 3 , -OA 1 1 3 , -N (A 1 1 3 ) ( A 1 1 4 ) , 
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-SA 1 1 3 , — N A 1 1 4 -OA 1 1 3 , -NA 1 1 5 -N (A 1 1 3 ) 
(A 1 1 4 ) X«-0-N (A 1 1 3 ) (A 1 1 4 ) 

(A 1 1 3 , A 1 1 4 WA 1 1 5 te^&ALLT, TKfU/IB 1 , ftS^tl 
^^T» ] 
£5kL ; 

R 2 tt, -Q 2 1 -Q 2 2 -Q 2 3 -Q 2 4 

[Q 2 1 \*J¥.m&> -co-, -cs-, -so-, -so 2 -, -co-c 
o-, -co-cs-, -cs-co-xii-cs-cs-^i, 

Q 2 2 it, -O-, -O-N (A 2 1 ) -, -O-N (COA 2 1 ) 

-N (A 2 1 ) — , — N (COA 2 1 ) -, -N (COOA 21 ) -, - 
N (CON (A 21 ) (A 22 ) ) -, -N (OA 2 1 ) -N (NA 2 1 A 
2 2 ) -N (A 2 1 ) -N (A 2 2 ) -N (COA 2 1 ) — N (A 2 
2 ) — , — N (A 2 1 ) -O-, -N (COA 2 1 ) -O-, -S-, -N = 
N-, -C (A 2 1 ) = N-, -C (A 2 1 ) =N-0-, -C (A 2 1 ) = 
N-N (A 2 2 ) -N = C (A 2 1 ) -0-N = C (A 2 1 ) - 
(NA 2 1 ) -N = C (A 2 2 ) -Xfci-C (=NA 2 1 ) -N (A 2 2 ) - 

(a 2 1 RxfA 2 2 ^^siut, 7kmm=?* mm&^mvx^xh^m. 

q 2 3 -co-, -cs-, -so-, -so 2 -, -co-co 

-, -co-cs-, -cs-co-x«-cs-cs-^u 

Q 2 4 l±-A 2 3 , -OA 2 3 , -N (A 2 3 ) ( A 2 4 ) , -SA 2 3 , 
-NA 2 4 -OA 2 3 , -NA 2 5 — N (A 2 3 ) ( A 2 4 ) Xfi-NA 
2 5 -N (A 2 3 ) ( A 2 4 ) 
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^^t. ] 

^oT=CR 1 2 R 1 3 

CR 1 2 ZWR 1 3 te, #*i6ul/T, Aoy>®f, ->T/», -hoS. 
X&-Q 1 21 -Q 1 22 -Q 1 23 -Q 1 24 

K*, Q 1 21 teWlir, -CO-, -CS-, -SO-. -so 2 -C 

o-co-, -co-cs-, -c s-co-xa-c s - c S -£^U 

Q 1 2 2 te> -O-, -O-N (A 1 2 1 ) -O-N (COA 1 

2 1 ) — , — N (A 1 2 1 ) — , -N (COA 1 2 1 ) -N (COOA 1 
2 1 ) — , — N (CON (A 121 ) (A 122 ) ) — N (OA 1 2 1 ) -, 
— N (NA 1 2 1 A 1 2 2 ) -N (A 1 2 1 ) -N (A 1 2 2 ) -N 
(COA 1 2 1 ) -N (A 1 2 2 ) -N (A 1 2 1 ) -O-, -N (CO 
A 1 2 1 ) -O-, - S -, — N = N — , -C (A 1 2 1 ) =N-, -C (A 
i2i) =N _o-, -C (A 1 2 1 ) =N-N (A 1 2 2 ) -N = C 
(A 1 2 1 ) -0-N = C (A 1 2 1 ) -, - (NA 1 2 1 ) -N = C 
(A 1 2 2 ) -Xtt-C (=NA' 2 1 ) -N (A 1 2 2 ) - 
(A 1 2 1 WA 1 2 2 fct#*33l&LT, TK^M^, liS^WH^Tfej; 

Q 1 2 3 -CO-, -CS-, -SO-, -S0 2 -CO-C 

O-, -CO-CS-, -CS-CO-X«-CS-C S-£^U 

Q 1 2 4 te-A 1 2 3 , -OA 1 2 3 . -N (A 1 2 3 ) ( A 1 2 4 ) 
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-SA 1 2 3 , — N A 1 2 4 —OA 1 2 3 , — N A 1 2 5 -N (A 1 2 3 ) 
( A 1 2 4 ) Xte-O-N (A 1 2 3 ) ( A 1 2 4 ) 
(A 1 2 3 , A 1 2 4 1kZ$A 1 2 5 «&*$liZ:LT, TRfJtlC^, mmm^mv 

^^-To ] 

R 3 «, -Q 3 1 -Q 3 2 -Q 3 3 -Q 3 4 
[Q 3 1 teJ££g^, -co-, -cs-, -so-, -so 2 -, -co-c 
o-, -CO-CS-, -CS-CO-Xtt-CS-CS-^l, 
Q3 2 -O-, -O-N (A 3 1 ) -, -O-N (COA 3 1 ) 

-, — N (A 3 1 ) — , — N (COA 3 1 ) -, -N (COOA 31 ) -, - 
N (CON (A 31 ) (A 32 ) ) -, -N (OA 3 1 ) -, -N (N A 3 1 A 
3 2 ) — , — N (A 3 1 ) -N (A 3 2 ) — > — N (COA 3 1 ) — N (A 3 
2 ) -, -N (A 3 1 ) -O-, — N (COA 3 1 ) -O-, -S-, -N = 
N-> -C (A 3 1 ) = N-, -C (A 3 1 ) = N-0-, -C (A 3 1 ) = 
N-N (A 3 2 ) -, -N = C (A 3 1 ) -, -0-N = C (A 3 1 ) -, - 
(N A 3 1 ) -N = C (A 3 2 ) -X«-C (=NA 3 1 ) — N (A 3 2 ) — 
(A 3 1 RZSA 3 2 te&*&:£LT, 7X^m^ tlS^tbt^Tfccfc^K 

Q 3 3 -CO-, -CS-, -so-, -so 2 -, -CO-CO 

-, -co-cs-, -c s -co-xtt- C s - C S -£^U 

Q 3 4 &-A 3 3 , -OA 3 3 , — N (A 3 3 ) ( A 3 4 ) , -SA 3 3 , 
-NA 3 4 -OA 3 3 , -NA 3 5 — N (A 3 3 ) ( A 3 4 ) Xte-O- 
N ( A 3 3 ) ( A 3 4 ) 
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(a 3 3 , a 3 4 ^^a 3 5 fo&^&iLisT, Jkmm=?* mmM^^r^x 

] 

R 4 W, -Q 4 1 -Q 4 2 — Q 4 3 -Q 4 4 

[q 4 1 «m^-&> -co-, -CS-, -so-, -so 2 -, -CO-C 

O-, -CO-CS-, -CS-CO-Xtt-CS-CS-^l, 
Q 4 2 -O-, -O-N (A 4 1 ) -O-N (COA 4 1 ) 

-N (A 4 1 ) -N (COA 4 1 ) — , — N (COOA 41 ) -, - 
N (CON (A 41 ) (A 42 ) ) -, — N (OA 4 1 ) -, -N (NA 4 1 A 
4 2 ) -, -N (A 4 1 ) — N (A 4 2 ) — , — N (COA 4 1 ) — N (A 4 
2 ) -, -N (A 4 1 ) -O-, — N (COA 4 1 ) -O-, -S-, -N = 
N-, -C (A 4 1 ) = N~, -C (A 4 1 ) =N-0-, -C (A 4 1 ) = 
N-N (A 4 2 ) -N=C (A 4 1 ) -, -0-N = C (A 4 1 ) -, - 
(NA 4 1 ) -N = C (A 4 2 ) -X«-C (=N A 4 1 ) — N (A 4 2 ) — 
(A 4 1 &X£A 4 2 te&*niLlsT, *mWL=?. fiS^WLT^Tfeil^ 

Q 4 3 -co-, -cs-, -so-, -so 2 -, -CO-CO 

-, -co-cs-, -cs-co-xh-cs-cs-^l, 

Q 4 4 fc-A 4 3 t -OA 4 3 , — N (A 4 3 ) ( A 4 4 ) . -SA 4 3 , 
-NA 4 4 -OA 4 3 , -NA 4 5 — N (A 4 3 ) ( A 4 4 ) Xte-O- 
N (A 4 3 ) ( A 4 4 ) 
(A 4 3 , A 4 4 5 te#*&£LT, *mm^. iM^tLT^T 

&^r. ] 
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— a^s (i) T?^$n*^^fcotJTS£wr 
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sssfci — i 2 (Dumxitftmmwr )i*)i&-t)m$.vi<K mmrjv^jvmo)^ 
MtLxi*. ^)vm. x^)im. n-y°n }djvm, <i V7°p tr^s, n-zr?- 

'fV^H, s e c-y^;P«, t e r t n-^>^JU», 
S> n — ^"^7 f-JH, n-/-M, n — :r v'JUjfe, n — >ir vJUS* n— 5 s 

-jl/S©I#fjtLTtt, x^xji,g, 2 -:/^xji/g, 3-^>5Fx;i^§§^ 

&*mm\zm~tz>ib<D^t5o 

y°u¥)i>m, v^n^^us, ->^a^>^;i/S» v^a^+^ns, ->^p^\ 
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7 U -JUi LTte> mm$k 6-14 c7D#^x«^ii^(D^#M^b7K^^ 

^tf <=>n& 0 mmtt tta, ^x-;^, -r>x-;i/», :7->^;i/*, y>h 

□ [3. 4] jr?$~)im. xtfp [4. 5] xrt-i, 6-^x-;ux^#tf 

\L=sOu [2. 2. 1] 7#^>?-)Vm. M^ZU [3. 2. 

1] -tPP-Jim, \±is>7U [2. 2. 1] 2 -X-;l/^, h'Jy^D 

[2. 2. 1. 0 2 - 6 ] ^\y^x;i/S, t'v^P [4. 3. 1] fti^)Vmtim 

if £n&, 

(n,o,s^) &mmmoffif&%$ftti,Tm^%mw<DmzMvbis. mmm. Tia 

^-jl/S, ^^-^S. v^^it^l/S, TWJ-)Vm* 5 ^V'J ^r.;p 
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t^y'JMl, ^tFa^/yUJU. yt Ko-f V^ltl/U ;y*> ykh'o 
•fV^yj^S, tf'Jv 5 ;^ IfUSy-M, h'J7y-JH, fh^l/U 
kfP'J-JyS, -f$^/U-JH, tf^VU^;^, ^TyT^'JJH, 

u^V**WV)Vm* ykHP^fVf77'JJH, kf^v^WS, k!U^- 
JyS> tf^-;US, v?h Hotf'J y-M, ytFDtfa'JjH, yhHn^ 
U;US, ykHD^'^/ijjH, K □ kf^^U yk Hp kf 

^>7^77u;i/i, -r>HU;wa, +;'j;n, ^v^/ujh, ^>v*k?^ 
^>x^ir-yu;yS> ^>7f77UM, ^>x-<5^yu;us, 
^>y->*^itx;w», ^oy^^-^x-;^, ^>X<y^7Vu;uS, ^> 

<>h'U-;n. -f>^yj;ua. -f >Hu> ? -;i/S. -fvo 

v>yj-;u», y^v-ji/S, ^^'JS^wa, ^U-JUg. 7j 
AAyujus, =M*>^rr.;us> t^'J^-jus, ^x^-^-^us, 
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)v--7)v*)vmtfmi e>n> #nc 3 .,y^D7;i/^-c H2 7;i/^$j!iw* 

Sfc7'J -JHt7;WHOi^t<DW«!:tT^ C 6 . I0 T U — ;U- C,_ l2 
-Q 2 0 2 -Q 2 0 3 -Q 2 0 4 -Q 2 0 5 -Q 2 0 6 -Q 2 0 7 H)m\f Z>tlZ>o £ dTQ 2 0 1 

m&m&^To Q 2 0 2 temm&. -o-, -nh-, -ch=n-, -c 

=n-> — n (7;wio -%fc\t-s-&^-?o q 2 0 3 «#^> -c 

O -CS-, -SO-, -S0 2 -Xtt-CONH-^t. Q 2 0 4 ^^ 
1 ~ 6 <D7)V*)\>m. fomm2~6<D7)lf-)im. y^n7MJl^ 

-O-, -NH-£fcte-N (7)l*)l) -£^-fo Q 2 0 6 te3M&^ 
-CO-, -CS-, -S0 2 -, -SO-Srdi-S-^t. Q 2 0 7 «7jc!t 
M^, Aoy>gf, tHo^vI, *"^V», C 1 . 6 7MJH, C 2 _ 6 T;i/ 

C 3 . 8 ->^D7MJH, C x _ & 7)VU^-^m. C 2 _ 6 7 )V>r~)V* 
^yl, 7>?Kg, y7/I, 757S, C!^?^^^/!, ^C^^ 

mjp7$;i, c 2 _ 6 y;u^y-r;u7^ yc 2 . 6 7My-f;V75yi, 

^M+y7=7l, C 1 . 6 7J^4y^^^75/l, ^C^Tym* 

m-**ism\Z&. AD^'^f. C 1 _ 6 TJMM'*» C 1 . 6 7Jl'3+yl 1 c 
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2 _ 6 r;!/^- jus. ^^^^ysyCj.sTj^n, d.eyj^+y^^ 

^hai, y7/l, 7yHl, 7^>VS> C 2 _ 6 7;U^-;i^^>a, kF 

□ ^u^v^S, c 7 _ 16 7^;u*;us, wvs> c 2 _ 7 7;i/# 
y-r;u», c 2 _ 7 ^^7;u^y-r;i/S, ^^-^jv^jvm, 7s;s, c x _ 6 7;u 
^;u7^y»> v f c 1 _ 6 7;u^;U75 c 1 _ 6 r;m+>'*;w^-;i/X, * 
^A'^e-r^s, c 1 _ 6 7;u^;i/^j;w\^-r;i/S, i^c 1 _ 6 7;u*;i^;ua ; e<;1/ 
a, ^^i/A^ c 1 _ 6 7;i/^;i/^^*;wx ; E-r;us. >?c 1 _ 6 7;u^ 

^^uw^-r ;u (c 1 _ 6 7;u+;u) 7^/s, c 2 _ 7 7;u#/-Ok7 5/s, 
c 2 _ 7 7;u^/-r;u (c,.,7^) 7^/», ^^c 2 _ 7 7;u^y-r;w7^ 
/S, ^^-c 2 _ 7 7;u^/-r;u (c,.^;^) 7$yl, *;U5;i/75/^ 

(c 1 _ 6 7;u^;u) 75;s, ft*;H^7$ys, 
(c 1 _ 6 7;u^;u) 75/1, c 2 _ 7 7;u^/<;u^'>», *;ps;i/**->a^ 
c 1 . 6 7;^+y^M^^yS, *;PA ,; E<;i/t+yS, c 1 _ 6 7;i/^;u 
^A^-r^^a, ^c 1 _ 6 7;i/^;i/^;w\ >; e-r;k^-^v*, 75/#;u* 
~;u75/a> c 1 _ 6 7;i/+jU75 y^jvtoi/7 5 1 _ 6 7;u^JU7 
$;*jtoi/7$;i, 7$y*j^-^ (c 1 _ 6 7;i/^JU) 7^yi, c x _ 
6 7;^;i/7 5y*M^ (c 1 _ 6 7;i/^;u) 75;i. vc 1 _ 6 7;u^;u7 
y (c 1 _ 6 7;u^ju) 7$;i, *)itiy°bm. c 1 _ 6 7;u=^;i/^ 

c 1 _ 6 7;u^;ux;U7^ c 1 _ 6 7;u4 i ;ux;i/^-;i/S, 75/7 

;i/7f;-;i/S, c,. 6 7JPWsyxM-;H, ^c 1 . 6 7;W75/7^ 
c 1 . 6 7JWi/x;^;i/7=yi, c 1 _ 6 7;u*;u*;i'*— ;u (c 
x _ 6 7;wi/) 7$;i> 75/xm-^75/i. c 1 _ 6 7;u^;k7^/7, 
)i-fo-)i7^ ;i, yc 1 . 6 7J^7$ ;x;^-^7s / l, 7$/XM 
(c,. 6 7W) c 1 _ 6 7;u^;u7 5 y7s;u^-ji/ (c^^ 
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^'Jy-M, tf^^>f-;i/S, ^;i/s^U-;i/S> U -;U3S, 

», 7U^26, ^x-;i/S, tf^/U^S, -f5^i/U;P 

f7'y77'J;H, t+t^77'JM, ^kKDt*WJ;H. vtF 

□ r77UJH, ^bHn'fytWJJH, ykKo-rv5 : 77 , JM, tf 

fc?u^— tr^-^S, ^t: hp tru >?-;i/», s?tHotf 

□ JiH. ytHD + /U;H, ykHD^5^7UM. v t K □ tf =y V/U ;i/ 

ykHntf7^JH> Hohf'J^yXJH, 1>*J7 ^> 
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-fy-r >HUn;ws, */u>*-;us, ^i/u-^ 

«»yij-;Hi, 7^7y-;H, t7f'Jy-JH, t^pa 
VlUl/£, +1t>7 : -^;i/«, 7^'Jv^-;US, 7xty-M, 7i/+fy- 

enUy-iH. Th7th , D77-JH, ^-fe*-;m, fh7t Hnfi 

-;us, yt Kp:**-t7-yu;u«, ytFofyyuM, v 

'J— jus, ^^i^U-^S, ^y7rjn, > ? ^-^-y-n;uas, tfD'j;us 

tf'J^^H, b07iS~)Um. fh77UM, ^>y^^^;i/», ^> 



y^^-^x-ji/S. -f>HU^*» +7um -rv+/u;w*, ^>yk?^x 
;us, ^>x^^ityu;i/S, ^>y^7yu;us> ^vx-rs^/ujus, ^ 
>y^xt-^-tj--;i^ s^t^v 7-;us, ^b^fc KPtf^-;us> f h7kH 
n^^tf^-;ua, t^>?7'/»j;n, ?7^7yj;n, tr^-jus, tf 
u y 5^— ;wai, ytKatfij 5; - v t h d tr d u fc h p ^ y u ;u 

i^kKPlf'J^^H, t- h?t KP^+M/lUUg. ^p^-;i,S, ^p^ 
-jus, -<v^p^-;i/S, <vya7-;n^u<. »K:ifou>»=;wafi 
% tf/^Uv?-;^, k^7^-m t;^U^S, fttJ^'J^m 

5£ (1) x«-s-, - so-xte- s o 2 -£^-r **, u©^-SO 

5£ (1) RMl -C (R 5 ) (R 6 ) (R 7 ) , — N (R 8 ) (R 9 ) , - 
X l R 1( \ Xte-X 2 R ll £^-fo Z.(Do%. -C (R 5 ) (R 6 ) (R 7 ) T<& 
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5£ (1) <K R 2 «-Q 2l -Q 22 -Q 23 -Q 24 ^^-To Z.(D^%. R 2 «Q 2 
x > Q 2 2 lkZ$Q 2 '^MMS'n t> . Q 24 ^A 2 3 TA 2 3 ^7Km^X«7;W^;i/ 
ST&Sii^riWSb^. 

£7c, R 1 iR 2 ^-iiit^oT«m*^*bT^Tt)=t^^^^b7K^». 
giS&WUT^TfeJ;^I^SXtt=C (R 12 ) ( R 1 3 ) zmf&l-Th 

i& (1) R 3 «-Q 31 -Q 32 -Q 33 -Q 34 ^^To d©?*., R 3 £bT 
-A 33 , -CO-A 33 , X«-COOA 33 TfeoT, A 33 ^7jc^0^, B 

^fcR 4 «-Q 41 -Q 42 -Q 43 -Q 44 ^^-To i©^, R 4 <hbT«-A 4 
3 ^oT, A 43 ^Sm»^WL,T^Tfe e fc^^^^b7K^*X«emS^Wb 

*»[Wk:*^T»k:fiF*b^b^*tt, 5£ (l) tc^ttSR ^ifil^lfb 

T^Tfei^liSSlT^O, R 2 ^7jc^m^X«C 1 _ 6 7;i/+;!/»TfeD. 
R 3 ^e^S^WbT^Tfect^^^b7K^SX«K^^WL,T^TfedcVi 
IS^^^ST^D, ^OR 4 ^«mS^#bT^Tfe^Vi^^b7K^*X^g 
ftS^WbT^Tfe.fcVia^SCXTftSYb^-C*?), Tf25£ (3) T^^tl 

R 18 



*r u t ^ t *> j; mi&k m&x itmmm * m b x ^ t *> j: ^ $ mat**;* 
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s -so-xti-so 2 -^T) 
r*\ R 16 s:acR^^$n^^m^s«, t$if, ^ic^&acitfm 

1 ~41®£WT3 3~7M(DfSfoSL<te4~7M©^g&?n© 

R 1 5 , R 1 6 Rtf R 1 7 ©^m^tK^SXH^S^^S^S^ U#£S£ IT 
«hijSS- Q 2 0 1 - Q 2 0 2 - Q 2 0 3 - Q 2 0 4 - Q 2 0 5 - Q 2 0 6 - Q 2 0 7 T^£n<g>S 

^t7K^S^«Aoy>^» c^t;^;^ c 1 _ 6 r;U3^^s, c 2 _ 6 

->75; C 1 _ 6 7MJH. C 1 . 6 7J^ + y*Jtol/75yC 1 . 6 7MJl/ 

Jr*vm. nhPS, y77I. 7Sy;S> C 2 _ 7 7 
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R 1 6 mr 1 7 T^$n§iii^i t LTH k?P 'Jv-JUS. erh 

7UM, fi-JH, tf^yu;i/», -rs^ViuuX, HJT 
yu;us, 7°Tyu;i/*, <iv*wv)v& -fv^ri/ujw 

ykFD-fVfTyjJH, kfUv^S, tf'J^^-;Ug, FU7yrM 
Pk7yr;H, yk Hp fcf U ^S*-;^ ^>V7 7^H, ^> , /f7VU 
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U;US, trot-Jim, ^n?r;H, -fyyny-ji^ <y^P7r;H, 

-r>HU-M, -r>yvu;ws. ^>F'jy-jn, -f v-r>FUJUS, <y 
> k u ^yu^n;us, *y*itu-;i,a> ->>y 
U~;h£, yy^yn;^, ^y^u y°»J-;PS, #;uaVU;i^ 

*-tf>^-;l/S, 7^'J^;H, 7ity-JH, 7i/+it^-JH, yx 

y^ys^/ns, ^y y u e>n^> 0 zm^os^ eo'jy- 

^t^j^U-m >>#-*-tf--;u», ifoijM, 7U;n 

, 5^x— tf^yu;ps> -f 3^i/u;m, h'jyyu^s, ?r=Htyu;i/ 
s, ?7yu;n, -fv+^yjjvi, -fv^jyujH, trusts, trua 

^^u-yjM, ^>7f7 > /u;n, ^>x-r5^yj;n, ^>y>?^* 

•y--;^ W</7-;H, h7k Kotf^-Jl,^ ^h^t KP^fcf? 

a, v\l h d t: u >?n;wai, -yt FPtfp>j;i/S, yt HP^y ytF 
p-f5^v/u;m, yt hp tr^yu;us, v?tHo^7^;n, -ytFPtf 
'jyyz;n, fK7tHPt+t^'j;H, yoy-;i/«, ^d?-;h, < 

tf^u y-;i/S« euyjn, eus^— ;uat*«»*u^. ^n^>©ism^a 
tiiAnyygf, c 1 _ 6 7M;i/S, c 1 . 6 7;i/p+yl, c 2 _ 6 7^-;i/ 
a, c 2 _ a 7;p*y-r;^ #;M$=^->;u*. #;M5*'>:r5 y c 

1 . 6 7M;n, c 1 . 6 7^p+y*;i/^^7S/ c 1 . 6 7M;n, **y 
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)V^ts)vn=e^ )vm. yCLfiTMJi/f^jwt^ji/S, ^;i/*^hs, 

-Q 2 0 4 -Q 2 0 5 -Q 2 0 6 -Q 2 0 7 ^BmbT^Tfei^tfO U V—)\>&. *r V 

yu;i/S, **+ryu;i/S, ^7yujn, -fv+DVu^*, -fv^yujp. 

g, ykh'o pf-^+hy ij v tHDWJ ytHn-fV U ;U 

7yj;H. t*ity77 , J^S, S?tHD^WJ^I, ytKP^77'J 
ykKD'fy^y'JJH, ^tKD^V^yjJH, fcf^-^S 
. fcf U ^v-jug, tf ^ ykh'Dlf'J - yt HotfnU 

yhKD + 7'JJH, ykKD^$yyj;H, yk Kok^^JJH, ytF 
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oku-jus, -f>yyj;n, <>FUy-m -rv-f >ku;w*. <y 

tf^yu;i/», -f5^yu;m> h'j77'j;n. ^-y-vu^ai 
, fT^u^i, -f y^ity*u;i/»> -fvf77u;n, trumps, tfu^v 5 
ju*, hU7>?-;us> fh^^/'JM, ^>yy^^;us, ^>OT7x- 

, yhKnlfiJyr;H, ykh'DlfD'JJH, 5?kHn + y UJPS, i^kFD 
-f5^/UM, v>fc KDtf^yU^S, yk Kntr^-^S, vtFnkf'J 
^y-JH, rh^bHnt+U-yjJPS. 7D^-M, ^o?-JH, -fy 
^o^-jH, -ry^7P-7-;uS^SL,<> ^tc^-h^k: KPk°7-JH> ^ 

h7kh'P^k7^;n> tf ^ u s?— trusts, eua^njus. -r 
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,. 6 7MJH. c 6 _ 14 5Sr#^<b7K*-x;P7tNzi;uc 1 _ 6 7;i/+;PS, 
?m9'^c 1 . 6 y)i^)m. 7W-c 1 - 6 7)i*)um. r^/c,.^^ 

C X „ 6 7)V*)V7^ y C 1 . 6 7JWS> (C^eTJl^Jl) 7^/C,. 
6 7)l*)l>m. t H □ + y C ! _ 6 TJ^Jl'T S / C , . 8 7 J^JH, C^ 6 7)Vn 
^yC 1 . 6 7m75;C 1 . 6 7WI, ( t K ->C x _ 6 7)V*)V) ( 

c^eTji/zi^^c^eT;!/^;!/) 7$yc 1 . 6 7JWH. c 2 _ 6 7;i/#y-f 
;ur ^ y c 1 _ 6 t; wp*, c 6 _ x 4 ^#^^b7K^x;w^^;i/T 5 y c x _ 6 y;u 
c 1 . 6 7i^^y*M-^7i;c 1 . 6 7JWVi, ^yU/t^ ^l/T- 
, N-v ? 7;Wk#;w\* ; E-i';u7 5 y c^jwi, 75yxj^-^7S 

y C^eTJP^^S, N - 7JP+J^ W-^7 5 / C , _ 6 7 j^JH, N, N 
- ^7)^)V7.)V^=-)V7 6 7 C 6 _ x 4 ^#^^tK^ C 1 _ 6 

7)i^)i7 ^;s, ^stc^T^^y^ys, ^a^-y^^c t _ 6 
7;mp;us> n - 7;^^* Ji//^^ + y c ! _ e 7;^;H> n, n->>7 
)v*r)its)in^ )i3r*r =s c x _ 6 7)v^r)im, c 6 . 14 mmmmtim - c ! _ 6 r 
^Ji^u/^-r ;i/^-=^-> c,. 6 7;u*;i/S, c x _ 6 7)in ^v^tf^;^* 

->-C 1 . 6 7JWH, C 6 . ! 4 ^iMfl:7Kit+y*;^^t+y C 1Hi 7 

c 6 _ 14 ^#^M<k7K^x;u^r.;i/7'a y - c^eT^^y-f jut^ 
y c 1 . 6 7Mjh, c 1 . 6 7J^^y*jH-;i/75y c 1 . 6 7;^7 5 y 

75yC 1 _ 6 7JW75yS, C 1 . 6 7JW75;C 1 . 6 7MJl'7$ 

yi, 5> (C,. 6 7JW) 75/C 1 . 6 7J^75/l > *M^y75y 

C,_ 6 7^;H, C 1 _ 6 7;m^y*Mrjl/7$yC 1 . 6 7Wl, c,_ 
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^TS/Ci.e/MJH, N, N - y C ! _ 6 7 Jl'+JPT 5 / C t . 6 

> i$^c ! . 6 7^=^ /w;^-^7 s y c L . 6 7;^m, mmmc 2 . 6 7)i 

^r-WM-j|,7i;C 1 . 6 7mi, C 6 . 14 ff»7Ki7J^rjl/ 

3 . 8 y^D7j^;v*^A ,; E^;H, c 3 _ 8 '>^dt;^;1/-c 1 _ 6 7;p^;u* 

th^yy^ , c 6 . 14 ^mmmtimii )v^)v tK^yyy 

^ - )v c ! _ 6 7^tiWji/A^-f )im. c ! _ 6 7;i/^;ux;u*-;uc i - 6 7 
)V^-)V^)vn^ )vm. tHD^^y^M-M, t F^ivyJ;^^~;^ 
ax^;tN- c ,.67;^^: h e^y yj;i/#~jus, ?t^5;P7sy - c 6 _ 

,.67^75 y - c , 4 ^f «M**-5 L **;^-;v7 5 y c ,.57^ 

*ji/5ji/-c 1 . 6 7M;i/75 y -c 6 - 14 ^mm.it7^m-ts)V^ 
-;i/7ay c 1 _ 6 y;u^;u», c 1 _ 6 7j^y^^-I^i-AM-;i/7^y 
c 1 . 6 7;^s, (c 2 _ 6 7;uyjy-r;u) 7$yc 1 . 6 7Wi, s> (c x 
_ 6 T;i/n^^yj;u^z:;u) 7$yc l . 6 7JV^H- c 1 _ 6 7;u^;u-^i^- 
tuistf-jiMs c 3 _ 7 -> ^ D7 )i*)ic t _ 6 7 ;u=^t = y yj;i/#-;u», d_ 
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ll-ft-lim. (C^eT^ZI^r^) (C^^Wl/) 7i/*^-JH, N 
' -CLe?;^!:^?'/;^^^!, N' , N' -yC 1 . 6 7mk 
K^SVT^tf-;^ N, N ' -yC l . 6 7mth'7y/*JtoH, 
N, N' , N ' - MJ C^TJM^t F^>V#;i/#-;PS, N ' - ttggifg 

C^^WU-^gi^*. C 1 . 6 7J^*y*^«7$;C 1 . 6 7M 

75; c ..^jv^jv-mmm^m. n-c^sT^^^t^ 

yC^e?^-!^!^ N, N-yC 1 . 6 7;W75;C 1 . 6 7^ 

)v-mmm^.m, ^^u^^-mmm^m^ c 1 . 6 7;^^y-iism # 

;i^*~>-c 2 _ 5 7;i/^;ug. t*vl c 6 _ 14 ^^^k7j<^ 
c 2 _ 6 r;u^r-;i/S, c 2 _ 6 7;i/#y-f #;i/#^>mus, u 

t+Vl, ^hnl, y7;S, 7$y/l, c 2 _ 6 7;^^;i/^ 
^S, tb'D + yl, WVS, 75/S, CJ.67W75/S, ^C x _ 
6 7W7i;i, 75;C 1 . 6 7j^JH, C 1 . 6 7J^ + y*;^zM 

, 77;i//\^-r;i/S, c 1 _ 6 7;W^^a ,; e^;H, yCi.^^^^At 
-ous, ^^w^-ows. c 1 _ 6 7;u*;i/3 1 ;*-;*j;i//x ; E-f yc,_ 6 7 
^^;i/^^-7j;i/A^-r;i/S, c 2 _ 7 7;u;*j/-r;i/7 5 /I, c 2 _ 7 7;i/#y-r;u 

(C ^sTJl-lrJl/) 75/1, ?tC 2 . 7 7J^;-f^75;S 1 5f:tC 2 _ 7 7 

)iji;-i)V (c,. 6 7;^^) 7^y», ^$^7^/1, (c L _ 6 
7)\<*)V) 75/l> ^^-^;i/5;u7^ /a, (c 1 _ 6 7;b^;u) 

7^y*, c 2 _ 7 7;U7jy-r;u^-^5/a, *;i/=-;i^*:>»> *;u#7>», c 
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□A^it, Tvtf>m^, sen, -^u^ymm. o>im 
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izmuts^Tmmrz>z.t (tib^2, 4, 5) „ 

X^'SOi?S:5X^7^JH^l5 (1) te, Fik&Vd&Mik-r&Z. 

X^S0 2 t^f.7J^r;H^l3 (l) 7J^rjH^^ (R 1 
XteR 2 &££/XteR 3 =H) izmmm (R 1 R^/X«R 2 ^tK/XteR 3 ) 

&m&zi±TmmvTb£<, * Y\\&m (x^s) xtex;u:7^-;Mt 

(X^SO) ^^kLT^itbTfeJ;^ (TfEiU, 2) o XJl/ 
7^ >^b^^^^«m^b<«#»D^iiT : fe^T^>Ci^T#^> (TIE 

R 1 Rtf/XttR 2 &tf/X«R 3 S^/XflR 4 ZteftKDjjmz&K). mUZ> 

w&m izm&~t 2>z\£&t*%z>o 

1 Stf/XteR 2 Rtf/XttR 3 S^/X(iR 4 izmt^it^ (1) te&*0<£> 

& / *%i<D%m\z£Q* x7xf^. #;i/#*-K *^u-h, /\oy>, xte 
iZEm&^£'£to<oxmz&om<z.tw-ezz>. moR 1 , r 2 , r 3 
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TJk^Mt^M (1 :X = SO, ) Ojtjtfe : g 1 



R 3 i 
' R R\ 



R 3 



H 

o* o 4 

(l:R'=H, X=S0 2 ) (l:X=S0 2 ) 

S0 2 T&2><k&® (1) £^«^f»&mS#fiET, ^f»&4»£Jft£-&3 
S^COR 1 SWrSffc^ (1) uCT, R 

jyfcftKte, {^#1 (1 : R 1 =H, X=SO a ) Rtf«~3fi*l«©tMte 
SJfcSSteilS- 7 8<C~2 0 om5. 

^^h^r->X^>, yifJU-rJk y/WM7$ h\ h;UX>fc£# 

ffl^s ^ t^tt s^tf Mii ittt. r 1 -y c^cf, Yizw,mm&^ 
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. fi^*^LT^iT^«tV^^6^5> 1 0CD7 'J— )V** 

5f^A> sec-7"^'jm, t -T^I/U^SA) ; 7;WJ^JRXtt7 
;U#U±S&JR©*3Nbfcl MX\t* TKJMfcU^A, TkfftYb^MJ^A, 
fb^'J^A, TK^b^^v^A) ; 7;W >J ^IXH7JW U±i^I®75 H 

H, 'Jf^A^DA^>Jl/75K, U^A^I^^^v^K, ± h 

U^A^If^JUi^^K, ^u^A^^-y-^^^^v^v 5 K) ;t;u*u 

iIXtt7J^ 'J±i^I©«7JP3*y F th'J^^h+yh\ 
thU^AXh + yF, 7^'J^A t -^h^v-H) ',7)UtlV&m. 7)VtlV± 

A. 7R$KbU3^A, jjcgfcffcAUtfA) ;7)l*V&m. 7 )V*J V ±m&MX\Z 

m<D&kmm. ^ithu^A, k»*u^a» ^m-tv^A, 

m ',7)vt>i)&m,<Dmk7m& mz.&. kb6tk*:j-hj#a, mm^m^o 
ok) ; wukmm*mf*>n%. 

7s)V-fc-M\&m (1 :X=S0 2 ) tt, 
SiiT^SR 1 ^t***^, X#S0 2 T^Sfb^ft (1) tn^3ii©R 
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Rf&WLmtZmUt - 2 0t:~2 0 Ot:, 0^L<«O C C~1 5 O'CTfe^o 

o . 5 mm- 3 0 -ra&s. 

; h , J7 l J-M7 7/r> (WAH hU7i^77 
J» Xtth'J7W*7 7^> (0»JAfc£, h'J7fM77^f» (DVi-rtl 
frtrWiDV-fcymt^M (MXl*. 7^^>iyXfJK 7 7^;v 
l>Sv'fV7'DlfJk 7^7*M>K^h!^'J^>75 F, 7 , /y*M> 

R 1 ^SR 1 0 -C$>Z>X)V*~Mke>Vd (1 :X=SO , ) OgaSfe 

^#3 (1) tU^SiKDR 1 0 S-Y (Y^HufBilWIDo ) £l^£3Hfi 

J; OR 1 ^SR 1 0 Tab-5X;P^~;Hb'&#J (1 : x=so 2 ) 

SJi&fflSttiiS- 2 Or- 1 5 

R 1 t^R 2 £— tSEftoT^R 1 2 R 1 3 £fcofc*;U:ftx;Mfr&fo (1 : X 
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= SQ 9 ) gmMfe 

r 1 ffianmm^, x#so 2 . r 2 ^-cyr 1 2 r 1 3 [Ytt^gBtra 

Co ] -VmZtlZik&m (1) t^^ffl ditCioT, R 1 *^R 2 £ 
-m\ZU-oT=CR 1 2 R 1 3 <h&ofcx;i/*~;Wb^ (1 : x=so 2 ) £ 

;\uy>%mm. ^mm^mm> -huwi, 75 *-h>&»«i, 

ItW MZ\t* JfRjfcflsU^A, TKm^hU^A, 7KSHb#U^A> 7KfMt# 

;u>-^A) ; t;^u^mx«t;u*u±^jsot5 (0>J;lfc£, U^A 

75 H, 7^hU^AT5h\ l Jf^Ay^fV7°Dtf;i'7 5 ■J^Av'v'^a 
^->JP75 K, h\ 7^ K U^A^^-tt^^Pv 5 

v-^F, #U£A^*+M^;i/v^>^>> H) ;7;WJ^iXtt7JWJ±fi 

h\ *'J")At-7*h^'>H) ; 7;U7J 'J T;P*U±^«XW«©tKB6 

BStf-HJ£A, M'J'yA, Kitv^A, ££&ffi) ; T;U7J U gKOftft* 
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iji^tsx v^Dtrji/x^Kr s x n— ^yVE;w* U » ; 

2, 6-;U^v>, DiJyX 1, 8 -vTtftfv^ □ [5, 4, 0] ^7 >T f 'fe 
-7-X>, 1, 5 -v^y+Ptiv^a [4, 3, 0] 7>-5-X>, 1, 4- 
vTiftix^D [2, 2, 2] -5 £ i^T^^o 

yui/7^r Fjfr£fi (i : x = s) , t.)V7j ( 1 ; x = so) , 

■fc-Mt^m (1 :X=SO , ) (7)§m£:5£2 




(1:X=S0 2 ) 

1) 7Jl/7^ Kfl^#J (1 : X=S) <DM&& 



J:0X^St$^i (1) £f#3.l<h^T£3o 

^<hLT«^>sr7^^J^*0^nTC^^\ — ^^^T^^fo R 1 (C = 0) R 2 
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m^z>) &i)oxTKfoz^zz£fc£K)7mM*m-tz>ik&y>) (2) ^t#^>cit 

^^n^O^I"^^ H. Gilman J. Org. Chem. 1951, 16, 1788-1791 
XteF. Trecourt^^^Tetrahedron 2000, 56, 1 349-1460&<h*l::$6^£trT 

Y?rft5^i (2) \Z7mM&m?z>ik&W (2) ^b^©Mi:J;ot 
H^oTfeX^St^^lM (1) &mZ>Z\ttf-cgZ, 0 

Kjfti&&«si#- 2 ot:~2 o ot, £b< 1 o otts^ rb 
<t;#> TK^ku^^A, ymiti-hWA. TkmitxvoA, 7m<tfj 

^U^A^^^^^v^v 5 H) ;T)lj3V&m,y.fe7)l-t)*)±m 

(i^d *mtm. 7mtik±hwk. 7«^uvA, *^bu^->A, 
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ithu^A, ^^u^7A> mm-tisOA. mmm) ;t;u^u^©^tk 

Utii (tfilAtf, EizM7kmj-hW&. M^7Km^7»J^A) ;7;i/+;PU^^A 

2, 6-;i/5 1 > ? >, 3'J^>, 1, 8 [5, 4, 0] «7>tHi 
- 7 -X>. 1, 5-^T1ft:^^n [4, 3, 0] y>-5-X>, 1, 4- 

v7iffc*->^D [2, 2, 2] mv&mmmm&mtfzztfiiX'gZo 

Any>^i§i, -h'JM^I, 7^FmiM> T 

\*>mmm, *;i/**v-f^ml zk^w^^t^, cm £02 ague* 

^xm©Mf:J;oTSj|T*#^«^ttl)M (2) 
3ii©ft7iy-jHb^5, i *>e 3 iio h u tu— > 

(#J;l^ h U 7i^7t77^ X«h'J7^7*77^> (#!J 

;Lfc£> MJ7'f;l/7^^7^» H»~2 3i7 t /^;^7SIIM 
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2) 7.)V74~Mk%m (1 : X=S0) ©t3^ 

Rfc'&t) (1 : X = S) &m4tT%>Ztiiz&Y)X)l<'7 4 ~)l<k&yo 

(i : x=so) ^t-Sut^-ef, x;i/7^f hMk-&* (i) &mtmw& 
£jfcSSteil?it- 2 ot:~2 o or, £?£b<teor;~ l o oras. 

ADy>«. ^S«*»«SE, -h'JWI. 75 F^gl, trh 
>%mm* *;W#*^F*»J& tK^W^^T^ £nS©2«!g£U:£ 
S^l/Tffl^^:tt)Tt^ ^n^O^Tfl i&<fc^I/>, ^PO*M, 

T^S&fcX^**^ F (1 :X=SO) &SSjgT?#5. 

IMfctfHCte, TsfrV << Vtt&to (1 :X=S) tU^2li©^^-^OD 
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3) 7s)Vifr-M\&m (1 : X=S0 2 ) (^Mitr* 

7Jb:?V hMfc^* (1 : X = S) X\ZX)V7 4 -Mt&to (1 : X=SO) * 
iHtTSZl^KlcfcOTJl'*— Mk&m (1 : X=S0 2 ) Sr^-T^ £ <h^T#, 
K<fb£-#J (1 : X=S) X\ZZ)\s7 4 -Mt&yo (1 : X=SO) £®S 

2 or- 1 5 0T\ $f*b<«0'C~8 o c ces^> < , 

&mmm wz.\z, r^-^t'jyr-h, «<b»c (no , *r«5B 
®Hb£#» w*.& mmm. ^^-^domiw^*) ^^iij^m^ii (#i 

MJS7A&£) , ^kt^ffltK* U £A, ifi-7>#>B& 
% S®V>#>m;*j'J^A&£) , ifijfctfjgtf-MJtfA, Aoy>, N 

7s)V7 4 Wc&m (1 : X = S) t2ii~5iM 
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TJV^MC^m (1 :X = SO , ) (D^jafe : g 3 



ib-^#i (2) tcx;i^^-;us^#A-r^^<htCckD, 7JW*x;Wfc-&ti (l : 

X=S0 2 ) ^^-r-SJlt^T^, flS^ (2) ^X;P7^ZJ|/i(D7M'J 

OT^iIf-2 0t:~2 0 0t: > l?tl<{il?fl~ioot;t$5. Rfi 

fcfomm o . 5 mm- 1 0t^§ o 

ADy>*»«, ar¥tt«8ft. -h'JM» 

h>^^, x)^*isF&mm 7k*mtfz>^iirf'Tg. z.ftt><D2mmu± 

7,)ly-< Fit^® (1 :X=S) <D8Sliife : j£ 4 




(1:X=S0 2 ) 
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jC4 




R'=CHY'Y2 



X)V7 4 VfcG® (1 : X=S) <DW&m 

££££^#1 (1) &»Jfi"TS^i:3WT*, ik&m (4) (R 4 S 

H) ti&MftteT. RjS$*n«J:Vi. 

jK«r B i«a^o . 5 mm^ i st&3„ 

%k®m. Any>lii < -KU;i/^»ttt, 75H**«E, trh 

>^»i«, *;u*^>-F^?M> TK&^fsJit^T^r, .^n^®2liw±$ 

h7th'D77 Lt^o 

s^t^rnt^ (i) zmm-tzzLttf-vg* <t&m (4) )itm 
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SC««-2 0t:~l 0 0*C, ffSKHSITftS. 

Ffc^fe (1 : X=S) ; TJVjb^W&m (1 :X=SO , ) <P«ii 

: ^ 5 



x£5 




R'=NHY' 



i) k^^i (i : x=s) ommm 

<J£%m (5) tt*;i/#x;Ht-&«5 (R 2 COR 3 ) Rtf l«:gU<tt2iftCD75 
0 . 5 
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itm wz.\z* tmhcj^a, frmiti-hWA. 7k^^u^a, ?mitt) 

7a b\ -f h U^A7a K, Uf-^A^V 7*n tf;U75 b\ 'Jf^yy^D 
a*'^75 H, U^A^+M^lo^^ b\ ^" h UtfA'v^+M^v' 
~>7>*h\ *U^M^^yy7yF) ; 7 U ^IIB7JW U±I8 
#I«7J^+yH (0!l*.fc£. th'J^A^h + yK, thU-)AX^y 

(#J*.fcL 7K^ft$g, Tk^Ht^hU^A, 7K^k^u^7A, 7K$Kfc U 5P A , 

tK^hlmu^a) ; t^u&jr, 7;y# u ±^s^px«iB©^m^ 

i^MJ^A, ^^U^7A. ^-fev-^A, ;7)Vt>\)&m,<Dmkfc 

mm. m.m.jkm-)-hWh>, j^tk^u^a) ;7;y*;m^A 

n-^^u^^A) x«7;y*;i/^ux^-;u (#j;U;^ ^)v^ 

UX^;U7^>, y-fy^o^XWSX N— ^^y^l/^U » 

2, 6-;i^^>, =3U^>> 1, 8-^7ift^>^7P [5, 4, 0] 
-7-X>, 1, 5-^7+)-*h^>^a [4, 3, 0] y>-5-X>, 1, 4- 
v7ift:f>^n [2, 2, 2]>^^» ^^W^S^^^f^C^^T^^o 

m^z> T&nr^-s 7Fm\£mmtLT\$* m%.&* 7)ii-)v&mm. x— t- 

7K£#tf&;i££n?^\ ^ne>(D2^UA±^?g'&^Tffl(/^^<h i foT-^^ 0 ^ 

2) X;i/*x;Mfc-&^ (1 : X = S0 2 ) <£>i£jir* 

5>^T^)^smSJ^^i;D'fh:^ (1) ^T^ili^T^, ^-^^ 
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<t&m (5) «*;P3|5^;Wb^ (R 2 COR 3 ) Rtfl1Rmi><}Z21R<D7 
fc^^l (5) *Wr*^i:3*<^'&«l (1) ^^it-r^^tfenJ^Tfe 

SjSNfWW 1 I$lt8~ 10T*5. 

^HSWO^'&fe (1) , StKliS (3) (Dit^mt. /375D^ H£S©S^- 

Aftfflosii it^fflts^, ta-^Stt^cA— asfco 

lmg^^>lg> »*L<ttl Omg^S 3 0 0mg©«SHT*S, SZtKi^ffl £ LT 

flcfilkgS&OO. lmg^5> 2 0 Omg, £b< ttO. 5 mg/^ 1 0 0 mg©$5B 
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mm. »m ay-t^wa*, mm. ->o 
mmmm & \zj&v xmm uti^l, mm t?z> z. t &x # s . 

###U : 1- (2, 5-^7MD7i^) - 1 -^>^/-^ 
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F 



F 



OH 



-7 8*0, 7;i/3*>f?ffl^T, 1, 4 - -Jy^u^yXT^^L F (2. 84 
g, 2 0. Ommol) (Drh7kHD77> (40ml) «n-^l/'J 
(1. 5 2M 'vHJ->jgaK, 14. 5ml, 2 2. Ommol) £r?ftT 
bfco RJS*ttSJJMfcLfcJ&*e>, 2B#PeWtT-2 0^i;T#mL£:. SJiS»»t 

-&U zK, *5ct^fD^7KTl@D^#b, ^ (MgS0 4 ) itSSLfco 

n-» x»mmvmz\t&m (2. 62g, 6 6%) &mM&m*kwtvxmz. 

'H-NMR (4 0 0 MHz, CDC1 3 ) <5:0. 90 (3H, t, J = 
7. 3Hz), 1. 28-1. 50 (4H, m) , 1. 70-1. 82 (2H, 
m) , 1. 91-1. 95 (1H, br m) , 4. 98 (1H, dd, J = 
11. 7, 5. 9Hz), 6. 88-7. 00 (2H, m), 7. 18 (1H, 
d dd, J = 8. 8, 5. 6, 3. 2Hz) . 

mtmi : 2 - [1- [ (4-^DD7xZJP) f^h] 5>£2k3 ~1. 4->* 



o'Ctc^tiT, l- (2, 5-^7Mo7x-;i/) -i-^>^/-;u 

(3 0 0mg, 1. 5 0mmo 1) ©Sft>f l/> (6ml) MC4-i7DD 
^>1f>ft-^ (4 3 5mg, 3. 0 Ommol), h U 7x.-)\,fcZ7J > 
(7 9 8mg, 3. OOmraol) , >Wti?<1 y^o t?;i/ 
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(5 8 8 /* 1, 3. 0 Ommo 1 ) SrfflSCJn^fco SM^iiSTl 5l$IBMft 

ftitoKTf«i;«fe*bfc. (Mgso 4 ) »asu #e>nfc»at&2£+ 

2 01^f» T»*!L&3Bfl^<» (2 6 6mg, 5 4%) &m&mVtto£ls 

I R (ATR) v : 2 9 5 8, 2931, 1624, 1595, 1574, 
1 4 9 3, 1 4 7 5, 1 4 2 5, 1 3 8 9, 1 2 3 4, 1 2 1 5, 1 1 7 1, 
1 0 9 5, 1 0 1 2, 8 7 4, 8 1 4 cm" 1 . 

1 H — NMR (4 0 0MHz, CDC1 3 ) 6:0. 86 (3H, t, J = 

7. 3Hz) , 1. 22-1. 41 (4H, m) , 1. 7 8- 1. 8 8 ( 1 H, 

m), 1. 89-1. 99 (1H, m), 4. 48 (1H, ddd, J = 8. 6, 

6. 6, 1. 7Hz) , 6. 81-6. 86 ( 1 H, m) , 6. 90 ( 1 H, 

t d, J = 9. 0, 4. 6Hz) , 7. 06 (1H, ddd, J = 9. 0, 

5. 8, 3. 2Hz) , 7. 17 (4H, s) . 

MS (m/z ) : 3 2 6 (M + ) . 

HRMS (EI) :C 17 H 17 C1F 2 S (M + ) ttT 

mW5W : 3 2 6 . 0 7 0 8 

^ft'Jfit : 3 2 6 . 0 6 9 6 

mmm 2 2- c 1 - c (4-^dp7i^) xjiy^-M ^>^m -1, 

4-i?y)V*w<>-V> (it#2-AR^itt#:2-B) 




QV,\z#>^T, 2- [1- [ (4-2 auy jl-jI) tt] ^>?-)V\ -l, 
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4-y7^tD^>t'> (5 1 5mg, 1. 5 8mmol) Oilt/5 : l/> 
(10ml) (3 0 lmg, 1. 74mmol)£ 

1}nz.tc'&, 8mmmWlsrco $^(:3-^DPMIfi UOOmg, 

o. 5 7 8mmo i) £jq*.fc£, ^st3sir«Lfc. K^mm^mt^ 

^Lfc 0 &m (Mgso 4 ) sieu nztifzfm&^Bi'Vtiyji'ti? 
A^D7hy77^- (10% tm.^)v-^^y) tiib, rnu^w 

2 -A («tt) ^ctt>^fBStt^2-B (MUm (2 3 0mg, 43%) 

(79. 8mg, 15%) £l<Tmz e 

: 1 0 8. 5-109. Ot. 
I R (ATR) v : 2 9 2 9, 2854, 1493, 1275, 1132, 
1 1 7 4, 1 0 8 6, 1 0 4 3, 1 0 1 1, 9 6 2, 8 6 2, 8 2 3, 7 3 5, 
5 0 3 cm" 1 . 

1 H — NMR (4 0 0MHz, CDC1 3 ) 6:0. 90 (3H, t, J = 
7. 1Hz) , 1. 3 0- 1. 5 0 (4H, m) , 1. 9 6-2. 0 6 ( 1 H, 

m) , 2. 2 7 -2. 3 6 ( 1 H, m) , 4. 03 ( 1 H, ddd, J = 9. 6, 
6. 1, 1. 2Hz) , 6. 71 (1H, td, J=9. 1, 4. 4Hz), 
6. 85-6. 92 (1H, m) , 7. 07-7. 12 (1H, m), 7. 10 
(2H. d, J = 8. 6Hz) , 7. 28 (2H, d, J = 8. 6Hz) . 

MS (m/z) 3 4 3 (M + + H) . 

Ttmfttirm :C 17 H 17 ClF 2 OS<hbT 

mmife :C 5 9. 5 6 % ; H 5 . 0 0 % ; C 1 10.34%; 
F 11. 08%; S 9.35%. 
MfflB :C 5 9. 2 7 % ; H 4 . 91%; CI 10.42%; 
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F 11. 05%;S 9.45%. 

m&fo 2 - B 

I R (ATR) v : 3 0 7 8, 2958, 2931, 2862, 1574, 
1 4 9 5, 1 4 2 5, 1 3 9 0, 1 2 1 3, 1 0 9 0, 1 0 5 1, 1 0 1 2, 
8 18, 7 4 1 cm -1 . 

1 H — NMR (4 0 OMH z , CDC 1 3 ) <5:0. 83 (3H, t, J = 

7. 1Hz) , 1. 17-1. 40 (4H, m) , 1. 9 4-2. 0 5 (1 H, 
m), 2. 24-2. 34 ( 1 H, m) , 4. 03 (1H, dd, J = 12. 0, 
3. 2Hz) , 6. 8 7 - 6. 9 9 (3H, m) , 7. 26 (2H, d, J = 

8. 3Hz) , 7. 35 (2H, d , J = 8. 3Hz) . 
MS (m/z) 3 4 3 (M + + H) . 

HRMS (FAB) : C 17 H 18 OC 1 F 2 S (M + + H) <bbT 
MfkiS. : 3 4 3 . 0 7 3 5 
n®m : 3 4 3 . 0 7 5 0 

mm 3 : 2- [ 1 - [ (4-^dp7ji^;u) tjv^m ^>^m -1, 

4 -v?7;i/^-D^>-if> 




CI 



2- [1- [ (4-^pd7i"W ^y?-)V\ -1, 4->> 

!7Jkta^>iz> (M'l£#2-B) (150mg, 0. 4 3 9 mm o 1 ) OMit 
*3-Uy (5m 1 ) mmz3 -Zanm&B&ffi. (9 8. 8mg, 0. 57 1 
mmo 1) ttl&TLtzMe., ^/MT 1 8 H#F B 1ffi#L7Co £Jfci»£*k{fc*5P 1/>T# 
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$;& (Mgso 4 ) mmis, nzntzmm&^K.zsVfiyji'tiy&zn-? h 
if??*- (10% mmx.^)i— -vmmv, mtfcit&vn (122 

mg, 7 7%) &M»tlt#fc. 

I R (ATR) v : 3 0 8 9, 2958, 2933, 2873, 1583, 
1 4 9 6, 1 4 7 5, 1 4 2 7, 1 3 9 4, 1 3 2 1, 1 2 7 9, 1 2 1 9, 
1 1 7 6, 1 1 4 9, 1 0 8 6, 1 0 1 4, 8 2 9, 7 5 4 cm -1 . 
'H-NMR (4 0 0MHz, CDC1 3 ) 6:0. 85 (3H, t, J = 
7. 3Hz) , 1. 15-1. 40 (4H, m) , 2. 03-2. 14 ( 1 H, 
m), 2. 38-2. 47 ( 1 H, m) , 4. 51 (1H, dd, J = 10. 5, 
3. 7Hz) , 6. 83 (1H, t d, J = 9. 0, 4. 6Hz) , 6. 94- 

7. 01 (1H, m), 7. 25 (1H, ddd, J = 8. 8, 5. 4, 3. 2 
Hz) , 7. 38 (2H, d, J = 8. 5Hz) , 7. 53 (2H, d, J = 

8. 5Hz) . 

MS (m/z) : 3 5 9 (M + + H) . 

HRMS (FAB) : C 17 H 18 C 1 F 2 0 2 S (M + + H) itT 
MmM : 3 5 9 . 0 6 8 4 

mmm : 359. 0 6 8 8 

nffiW 4 : 2- [ (4-^DD7xZJ[/) tt^M -1, A-Vy)V^ru^ 



: 0°C\Z^X, 2, 5 - i?7 )V*W<>zs)VT ( 5 . 0 0 g, 
3 4. 7mmo 1 ) Ofh7th'D77> (1 5 0ml) jgf&K 4 -;7 □ D'O 
iL>^^- — JU ( 5 . 4 5g, 3 8. 2mmol) , h U 7 x ~ JU^X '7 > 
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(11. 1 g, 41. 6mmol) , & &Z$7 W ^ 7 7°0 If )V 

(8. 16ml, 41. 6mmol) fcECftUlfc. E«»i*£ML"C4 BWtt 

(1% B£$X7Ml^\*t)-» TMiib^E^^I (2. 6 8g, 29%) £ 

^2 : 4-^PO^>if>^-;W (3. 86g, 2 6. 6mmol) (DN, 
N-y^fJ^A75H (12 0ml) **£lftlfc;& 'J #A (4. OOg, 
29. Ommol) , 1, 4 -^y)V^rn^>i£> 

(5. OOg, 2 4. 2mmol) SriQAfc^, ^Mlf 3l#IHJjft#Lfc. 
JKlCfi&fnJfrffcT'^^A (5 0ml) , 43«fctfzK (2 0ml) ^r*Dx.^c^> v> 

(Mgso 4 ) , mmi,tto #?>n^i&>'U^M7Ai'DYh^ 

57^- (1% iilfJlr- T'*S§!!L^fEte'&^ (6. 4 1g, 
9 8%) £&feiftft#l£bT#fco 

'H-NMR (4 0 0MHz, CDC1 3 ) 6 : 4. 04 (2 H, s), 

6. 8 5 - 7. 0 0 (3H, m) , 7. 23 (4H, s) . 

^J£#I5 : 2- [ (4-^nn7i^) ^jkfeik2i±jk3 ~ 1 . 4-i?7)V 



75&1 : OtCii^T, 2- [ (4-jnD7i-;W -1, 4- 

y7Mo^>t'> (2 7 lmg, 1. OOmraol) ©I{^fl/> (5 
ml) ^:3-^ooI^IfH (2 2 5mg, 1. 3 Ommo 1 ) £JnA£ 




o=s=o 




CI 
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xov&ykmm, &£z$mw'k)&7kTffi.&Lrc. &.t& (Mgso 4 ) mmi^ 
re, n^ntcnWi^mt^vy (5m n ic»fl?u o'c^mvr^ 3- 

^□□^ISi (4 5 0mg, 2. 6 0mmol) £tn;L, ^^TSfiT15Pt 
$>&ZSmu&1&7k~l:m&Lfzo $tt& (MgS0 4 ) 2&sgu #e>nrcM^r 

y'J*^7A^07h^77^- (9% @^X^;U— TiUL 
«fB<b-&«J (2 1 Omg, 69%) &m&W\&MW£ ITtlfc. 
7j&2 : O'ClC&ViT, 2- [ (4-^DD7i-jV) ^t^^H -1, 4- 
v?:7;M-n^>1z:> (6. 5 4 g, 24. lmmo 1 ) <D*?/~- )V (1 0 0 
ml) i«KH 2 0 (16. 4ml) . 30%H 2 O 2 (16. 4ml, 145 
mmo 1) , ^ct^t^U '7*5 :f >mAT> ; E-^AEg7K?0#l (4 2 5mg, 
0. 3 44mmol) *1)Ux., mFWLm MT 1 5 ^llt^bfeo #r 

iiTK-ejiic^Lfeo (Mgso 4 ) mmv. nzntcmmz^-y-y 
&Qn&£kvmmk'&v>) (6. 34g, 87%) ^m^^mtVTnrc 

7ji£:3 : 4-77Ua^>-i£>X)Vy^ >^hU^A (1 9. Og, 9 5. 5 
mmo 1 ) <D*79S—)\, (2 0 0ml) mmm\Z2 -^u=t^)V- 1 , 4-zS 
^;i/^-D^>if> (1 2. 3ml, 95. 5mmol) ^IbplTz.^ 5 B^PeliiP^ 

#u (Mgso 4 ) ufco ftbtitzmft&^tty&QHmskis 
mttt&w (i2. 3g, 43%) *m&&vtmM*£isX'&fco mzntczmz 

(Mgso 4 ) mmvtz. t#^n/tn#:^^\^-y->Ti5t^L, ^t^x^p 
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iD^lblie^tl (12. 7g, 44%) fcftfc. 
IR (ATR) i/ : 3 0 8 9, 2991, 2943, 1581, 1496, 
1 3 1 5, 1 2 7 9, 1 2 1 3, 1 1 4 9, 1 0 9 0, 1 0 8 0, 1 0 1 2, 
9 5 8, 8 1 6, 7 7 9, 7 5 6, 7 2 9, 7 0 8, 6 4 6, 5 1 7, 
4 6 9 cm -1 . 

1 H — NMR (4 0 O MH z , CDC 1 3 ) 6:4. 3 6 (2 H, s ) , 

6. 91 (1H, td, J = 9. 0, 4. 4Hz) , 6. 9 9- 7. 0 6 ( 1 H, 

m) , 7. 11 (1H, ddd, J=8. 3, 5. 6, 3. 2Hz), 7. 45 

(2H, d, J=8. 8Hz) , 7. 62 (2H, d, J = 8. 8Hz) . 
MS (m/z) : 3 0 3 (M + + H) . 

mmm 6 : e- 2 - n - [ (4-^dd7x^) xfrft—M - 2 -^x- 

jI/It^jH -1, 4-> ? :7;i^D^>-tf> 



;W tju*x;m3mh -1, A--jy)V^ru^y^.> (3 0 3mg, 1. 00 
mmol) <DT h^t Fny^y (5ml) mmzfi U y K^^r ^J-^iP^v 
5>H (0. 5Mh^X>M, 2. 2 0ml, 1. lOmmol) ^iU^tz^ 
OX:T?immmftlsfr e SMC^OXTJ^tF (12 7mg, 1. 2 0 
mmo 1) &m&tz&* tiSTl 5 fltWJf^bfco SiS^tdgSfn^bT 

^7KTjni;^Lfc^, ^ (Mgsoj u mmurzo mznttm** 




o=s=o 




CI 
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«IU n&ikGVa (2 2 0mg, 5 6%) £*3tfeH#:<S: LT&fc. l#bnfci# 
Sj*^— ;U;tm*8ilU l« (lllmg, 2 8%) NOE 
(nuclear Overhauser effect, A— A£+f— 

it* : 1 44. 5-145. Ot:. 

IR(KBr) v : 3 0 6 8, 1 6 3 7, 1 5 8 1, 1 4 8 9, 1 4 5 0, 
1 4 1 9, 1 3 1 5, 1 2 4 6, 1 1 5 5, 1 0 8 6, 8 8 7, 8 1 4, 7 5 2, 
7 2 5, 6 9 0, 6 4 8, 6 2 7, 6 1 3, 5 3 4, 4 6 7 cm" 1 . 
*H — NMR (4 0 OMH z , CDC1 3 ) (5:6. 88 (1H, td, J = 
9. 1, 4. 4Hz) , 7. 06-7. 18 (4H, m) , 7. 22-7. 28 
(2H, m) , 7. 3 0 - 7. 3 6 ( 1 H, m) , 7. 39 (2H, d, J = 
8. 8Hz), 7. 60 (2H, d, J = 8. 8Hz), 8. 09 (1H s). 
MS (m/z) : 3 9 1 (M + + H) . 
7C*a*?M: C 20 H 13 C 1 F 2 0 2 S<hLT 
Sifefil :C 6 1. 4 6 % ; H 3 . 3 5 % ; C 1 9.07%; 
F 9. 72%; S 8.20%. 
H$Mit :C 6 1. 3 9 % ; H 3 . 2 8 % ; C 1 8.95%; 



gteW 7 : l- [ (4-^aD7iz^) - l- (2, 5_^22Jk 

ta7i^) -2-^>^y> 



CI 

T;io*>^dSTF, - 7 8tfc^^T, 5 -?#t>nfc 2- [ (4-^PD 
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;M -1. 4-> f 7;i/^-D^>-tf> (6 0 6mg, 

2. 0 Ommo 1) ©f h7bh'D77> (10ml) *MK n -^JUU ^ 
A (1. 5 7M^V*+l->iM, 1. 2 7ml, 2. OOmmol) £flD*.;fc&, 
ML*T#Hai/fc. 7 8tt:^i, mt^^ x ))V (0. 2 18 

ml, 2. lOmmol) 5M&-7 81CT1. 5R£EI«#U 

^^TlNifiBg (2. Oml) <£in*.;fc&, RJfc»ifc£S?X 

f&m (Mgso 4 ) mmi<. i#^nfcffi^jiyu*^7A^o7h 
v^yj- (io% ^x^;i/-^t>-» Tisiufc. ^snfeHtt*^* 

•tf-><fc9f?*g&U tifEft:^ (3 3 0mg, 44%) Sf^SHfllSili: L,T?# 

: 8 5. 5 -8 6. Ot. 
I R (ATR) v : 2 9 6 8, 1724, 1581, 1491, 1394, 
1 3 3 5, 1 3 2 3, 1 1 5 5, 1 0 8 8, 1 0 3 4, 1 0 1 1, 9 0 6, 
8 2 9, 8 1 6, 7 5 8, 7 2 5, 6 1 5, 5 4 6, 4 6 9 cm" 1 . 
1 H — NMR (4 0 OMHz, CDC1 3 ) <5:0. 90 (3H, t, J = 
7. 6Hz) , 1. 5 2 - 1. 6 8 (2H, m) , 2. 62 ( 1 H, ddd, 
J = 18. 1, 7. 6, 6. 8Hz) , 2. 84 ( 1 H, ddd, J = 18. 1, 
7. 6, 6. 8Hz) , 5. 66 (1H, s) , 6. 95 ( 1 H, td, J = 
9. 0, 4. 4Hz) , 7. 0 2 -7. 0 8 ( 1 H, m) , 7. 39-7. 43 
(1H, m) , 7. 43 (2H, d, J = 8. 5Hz) , 7. 56 (2H, d, 
J = 8. 5Hz) . 
MS (m/z) 3 7 2 (M + ) . 
Ttmftffi : C 17 H 15 C 1 F 2 0 3 S<hLT 

mWaife : C 5 4. 7 7 %;H 4. 06%;C1 9.51%; 
F 10. 1 9 % ; S 8.60%. 
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MtilM :C 54. 4 7%;H 3 . 9 2 % ; C 1 9.68%; 
F 1 0. 2 6 % ; S 8.7 6%. 
H»J8 : 2 - [ (4-^PD7x^) TJMsXjj/j -2- (2, 5->?7;U 




CI 



T)VJ>§5MT* - 7 8X2\Z^X, MMM 5 T# 6 tlfc 2 - [ (4-^DD 
7xi;W TJUTfrXjl^^H - 1 , 4-v ? 7^;tO^>1f> (3 0 3mg, 
1. 0 Ommo 1 ) (Dfh7bFD77> (5ml) mWZn-^JWJ^OA 
(1. 5 7M^t>»ft 0. 7 0 1ml, 1. lOmmoi) £JOAfc^, 

0#W«#Ufc. S*S»«t«r-7 8t:^aJfil, 8Mb 
^>7^f;l/ (0. 14 0ml, 1. 20mmo 1) §SITl/fc. 
-7 8tT3 0^1^tm 3B#ra*>ttT0 , C£ , ?#i&L&. 
INgQg (2. Oml) §iP*.fc&, S^mx^UTfflttJbfeo iStB$t££U tK, 

(MgS0 4 ) U IffiLt »£ttfcSfc£*JE«>U;&yjk&^A*o^h^ 

(10% mm^)v-^\^y) titii. #bn7cs#:^^\^-y-> 

T*ft#U «8Eft£0& (2 0 0mg, 49%) £fc6H*M&K£:bT»fc. 
i^: 1 7 9. 5- 1 8 0. Ot. 

IR (ATR) v : 1 6 8 2, 1595, 1579, 1495, 1475, 
1 3 1 5, 1 2 8 4, 1 2 4 0, 1 2 0 9, 1 1 5 3, 1 0 8 2, 9 9 1, 
8 7 4, 7 6 6, 7 0 8, 6 8 7, 6 0 7, 5 4 7, 5 0 9, 4 5 3 cm" 1 . 
1 H — N M R (4 0 OMHz, CDC 1 3 ) 5:6. 54 (1H, s) , 
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7. 01-7. 10 (2H, m) , 7. 34-7. 38 ( 1 H, m) , 7. 4 4 
-7. 50 (4H, m) , 7. 5 8 - 7. 6 5 (1H, m) , 7. 67 (2H, 
d, J = 8. 8Hz), 7. 88-7. 93 (2H, m). 
MS (m/z) 4 0 6 (M + ) . 

HRMS (EI) : C 20 H 13 C 1 F 2 0 3 S (M + ) ttt 
IIMt : 4 0 6 . 0 2 4 2 
: 4 0 6 . 0 2 3 0 

mMM 9 : 2- [ (4-^DD7i^) TJkfeik] ~ 2 - (2, 5-v^;U 
tD7x^) - 1 -7x-JPXf-J^>'./7- h 



7;Uzf>fCSRT, -7 8t:^ViT, *»!l5T#e>nfc2 - [ (4-^PD 
7i-JW Jlt^Jls] -1, 4 -v^;i/^-D^>if > (3 0 3mg, 

1. OOmmol) h3r~>X^> (5ml) igSSKn -^;H)^£A 

(1. 5 7M'\^+f->^, 0. 701ml, 1. lOmmol) 

'OlAOMO. 14 0ml, 1. 20 mmol) ^iTLfc. 

-7 8 , CT?3 0#M*#L&«, 3»1*HtT0 e C^-e#SLfco Kft&ttKffi 

7K, 43ct^tf2?D^4l7KTJliD^L^, (MgS0 4 ) I, jtt&U 

7Co fien^fi^'t'EEf/U^y^^A^P^h^^^^- (10% H&X 

IB^#J(8 0. Omg, 2 6%) $j»fiSj*«Rtl/T^it. 




CI 
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jRk£ : 2 2 4. 5- 2 2 7. Ot:. 

IR (ATR) v : 1 7 5 6, 1610, 1491, 1450, 1325, 

1 2 2 8, 1 1 5 5, 1 0 9 2, 1 0 7 2, 1 0 1 1, 8 0 8, 7 5 6, 6 9 4, 

606, 553, 462 cm -1 . 

1 H — NMR (400 MHz, CDC1 3 ) (5:6. 97 (1H, ddd, J = 
8. 8, 4. 4Hz), 7. 02-7. 09 ( 1 H, m) , 7. 15-7. 21 
(3H, m) , 7. 2 3-7. 3 0 (3H, m) , 7. 34 (2H, d, J = 
8. 5Hz), 7. 51-7. 57 (2H, m), 7. 77 (2H, d, J = 
8. 5Hz), 8. 02-8. 06 (2H, m). 
MS (m/z) : 5 2 8 (M + + NH 4 ) . 
Ttmftffim: C 27 H 17 C 1 F 2 O 4 S£0T 

:C 6 3. 4 7%;H 3 . 3 5 % ; C 1 6.94%; 
F 7. 44%; S 6,28%. 
f4 :C 6 3. 0 4 % ; H 3 . 2 4 % ; C 1 6.92%; 
F 7. 39%; S 6.44%. 

SIJS^J l o : l- [ - l- (2, 5-^7 




CI 



^mSffflmT, -7 8t:^^^T> §l«!l5T#S>n7c2 - [ (4-^DD7 
x-;i/) 7>;UtJn-;U^^;H -l, 4-y7J^D^>f> (3 0 3mg, 
1. 0 Ommo 1) ©fh7tF077> (5ml) jgifcfcn -^7l/U A 

(1. 6 0MA+1t>iiE 0. 6 8 8ml, 1. lOmmo 1) ^Mfei. 

57 



WO 03/055850 




T/JP02/13792 



- 7 8 t CTl«it^b7t, Kfommzz?$jr- )V (0. 108ml, 1. 20 
mmol) &mx.tz&. -7 8 < CT2B#p B 1^L^o MJJS^^gSfP^b7>^ 

ft&i&&-emvmfrisiz&* igtt (Mgsoj u mmhtc* nznrzmm* 

«c#U, ^IB^^ (3 0. 5rag, 8%) l,Tf#fc. 

: 1 3 4. 5 - 1 3 5. Ot. 
IR (ATR) v : 3 5 0 2, 2966, 2931, 2873, 1585, 
1 4 9 1, 1 3 0 9, 1 2 7 7, 1 2 2 7, 1 1 7 3, 1 1 4 7, 1 0 8 4, 
1 0 8 3, 1 0 1 4, 8 1 0, 7 5 6, 7 2 1, 6 1 3, 5 4 2, 
4 4 5 c m -1 . 

1 H — NMR (4 0 0 MHz , CDC1 3 ) 6:0. 87 (3H, t, J = 

7. 1Hz) , 1. 2 0 - 1. 6 5 (4H, m) , 3. 06 ( 1 H, d, J = 
2. 2Hz) , 4. 48 (1H, s) , 4. 8 5-4. 9 0 ( 1 H, m) , 

6. 84 (1H, td, J = 9. 1, 4. 7Hz) , 6. 9 6-7. 0 2 ( 1 H, 
m), 7. 40 (2H, d, J = 8. 6Hz), 7. 58 (2H, d, J = 

8. 6Hz) , 7. 85 (1H, ddd, J = 9. 1, 5. 4, 3. 4Hz) . 
MS (m/z) : 3 7 4 (M + ) . 

HRMS (EI) m/zC ]7 H 17 0 3 ClF 2 S (M + ) h. LT : 
MmM : 3 7 4 . 0 5 5 5 
: 3 7 4 . 0 5 4 0 

nmm 1 1 : 1 - [ (4-^0071-^) zJk^M - 1 - (2, 5-^7 
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7;Hf>£UTF, -7 8*CIC1*3^T, HWJ5T#e»n^:2- [ (4-^pp 
7x-JW XJU-fc-Jl*^)],] -1, 4-V7)V3rU^>-£> (3. 03g, 
1 0. Ommo 1 ) ©^b^b FD77> (5 0ml) »ttfcn -r^UU^tf 
A (1. 5 7M^\+-y->^, 7. 0 1ml, 11. Ommol) £jfJD*.7cf£> 
-7 8tTm»U:. KfemmzzTflr- )V (1. 0 8ml, 12. 0 
mmo 1) 5iTUm MtT#MbWf,l 5l$ra«#Lfc. 

(MgS0 4 ) U iftJH&Ufc. «fajUfc04*:*^S«Jb, 3fl!tbfcH#'\*U-> , r 

'J^'JW7A^DYh^77^- (10% PmX5 L ;l—^\+it» KTiSfil 

«0Efc£& (3 9 6mg, 1 1%) *«lfiffl-JKfefttLT^fe. 
AL& : 7 6. 5-78. 0*C. 

I R (AT R) v : 3 5 3 3, 2960, 1581, 1498, 1394, 

1 3 2 9, 1 3 0 6, 1 2 4 2, 1 1 7 8, 1 1 4 6, 1 0 8 2, 9 8 7, 

8 8 7, 7 5 4, 7 1 2, 6 4 4, 5 9 4, 5 1 5 cm" 1 . 

l H — NMR (4 0 OMHz, CDC 1 3 ) <5:0. 82 (3H, t, J = 

7. 3Hz) , 1. 2 2- 1. 5 3 (4H, m) , 3. 78 ( 1 H, br s) , 

4. 55-4. 80 (2H, br m), 6. 84 ( 1 H, td, J = 9. 0, 

4. 4Hz), 6. 96-7. 0 4 (1H, m) , 7. 15-7. 26 (1H, 
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br s) , 7. 39 (2H, d , J = 8. 3Hz) , 7. 52 (2H, d , 

J = 8. 3Hz) . 

MS (m/z) 3 7 4 (M + ) . 

7C*#tff :C 17 H 17 ClF 2 0 3 SilT 

SISKii : C 54. 4 7%;H 4 . 5 7 % ; C 1 9.46%; 
F 10. 1 4% ; S 8.55%. 

mmm : c 54. 2 7 % ; h 4 . 5 1 % c 1 9.44%; 

F 10. 20% ; S 8.70%. 
1 2 : 2- [1- [ (4-^DP7i^) TJl/fr-;!/] - 1 -^>^> 
-\-4M -1, 4 -> ? ^>)l/^-n^>-tf> 



onc&^x, l- [ (4-^pp7i^) -1- (2, 5- 

y7MP7xZJW - 2 -^>^y— )V (2 0 4mg, 0. 5 4 4mmol) 
<£>&{fc*^> (10ml) jgtCh'JxfJVTSV (0. 131ml, 
0. 9 4 2mmo 1 ) , &&Tf*5>>7.)V*-)V=t?U\) K (0. 0 6 6 5ml, 
0. 8 5 6mmol) OtTlW^Uc. jgJ&^Sr&fc*^ 

bfco ^ (MgSOj »«fUfc. #en^i§fh7t:Ka77> 
(5ml) ortC^Sl, #(^T#U^A^*1t^^vS/^F 

(0. 5MhJH« 1. 3 0ml, 0. 6 5 0mmo 1) BOifc. M 




0=S=0 




CI 
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774- (15% mmx.^ji-^^» T«$au #c^t* n^ntcmw^ 
^vy&vn^&ftt&^mzit&m (33. omg, 17%) 

if*: 9 5. 5-9 7. Or. 

I R (ATR) v : 2 9 6 0, 1645, 1579, 1489, 1421, 
1 3 1 1, 1 2 5 2, 1 1 9 8, 1 1 6 5, 1 1 4 0, 1 0 8 6, 1 0 1 2, 
8 1 8, 7 6 9, 7 5 2, 6 4 0, 6 0 6, 5 5 2, 4 6 7 cm- 1 . 
1 H — NMR (4 0 0MHz, CDC1 3 ) 5:0. 89 (3H, t, J = 

7. 3Hz), 1. 45-1. 56 (2H, m), 2. 00 (2H, br s), 
6. 89 (1H, t d, J = 8. 3, 4. 4Hz) , 7. 01-7. 08 (2H, 
m) , 7. 31 (1H, t, J = 8. 3Hz) , 7. 38 (2H, d, J = 

8. 5Hz) , 7. 55 (2H, d, J=8. 5Hz) . 
MS (m/z) 3 5 6 (M + ) . 

HRMS (EI) : C 17 H 15 C 1 F 2 0 2 S (M + ) £bT 

Wmi& : 3 5 6 . 0 4 4 9 

HS'Hi : 3 5 6 . 0 4 5 0 

Ttmftffim :C 17 H 15 ClF 2 0 2 SilT 

m.Wife : C 5 7. 2 2 % ; H 4. 24%;C1 9.94%; 

F 10.65%; S 8.99%. 
f£$Hfi : C 5 6. 8 0 % ; H 4 . 2 1 % ; C 1 10.04%; 

F 10.65%; S 9.11%. 
mmm l 3 : l- [ (4-^DD7i-^) 7.)\/fc~)V\ - l- (2, 5-v7 
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;H -1- (2, 5-^7JWP7i^Jl/) -2-^>^/-;U (4 4 9mg, 
1. 2 Ommo 1 ) ©^{b^^l/> (1 Oml) mWilZ h 'Jl^75 > 
(0. 3 0 0ml, 2. 1 6mmo 1 ) , ^ >x;U*-;U=^ a U H 

(0. 15 0ml, 1. 93mmol) *1mXtcik. 0 "CT 2 PffyiJftftbTco ^ 

&&7KTjiitm#bfco s&k (M g so 4 ) nznttm&tpfczs 
mmt&vo (5 0 3mg, 93%) &m&mfct lt#*l. 

IR (ATR) v : 2 9 6 6, 1498, 1350, 1176, 1149, 

1 0 8 6, 9 2 8, 8 7 9, 7 8 9, 7 5 2, 6 3 6, 5 9 2, 5 5 0, 5 2 5, 

4 5 5 c m~ 1 . 

1 H — NMR (400 MHz, CDC1 3 ) (5:0. 86 (3H, t, J = 
7. 1Hz), 1. 33-1. 61 (3H, m), 1. 88-1. 96 (1H, 
m) , 3. 21 (3H, d, J=0. 7Hz) , 5. 03 ( 1 H, d, J = 
7. 7Hz), 5. 58-5. 6 6 ( 1 H, m) , 6. 83 (1H, td, J = 
9. 0, 4. 4Hz), 6. 97-7. 05 ( 1 H, m) , 7. 33-7. 40 
( 1 H, m, including 2H, d, J = 8. 3Hz at 7. 35 
ppm) , 7. 54 (2H, d, J = 8. 3Hz) . 

^mm l 4 : 2- [1- [ (4-^aayjL-)l) XjM^Jk] - 2 -^>^> 
-l — OU] -l, 4 --Jy)V^ru^y^y 



62 




T/JP02/13792 



CI 



1- [ (4-^OD7i3) 7.)V°fc— M -1- (2, 5-y7MD7i 
- 2- ^>^;i/=^37 >X;U*^-— h ( 2 0 0 mg, 0. 442 
mmol) (Dm^J-Vy (4ml) 1 , 8 ->>7lf tfi^ D [5, 4, 

0] 7>f*-7-i> (6 9. 1 At 1 , 0. 4 6 4mmol) $Si&tMfc 

A^07F^77^- (8% itIfJI/-A+D-» Tffi^b. JUfBlt^ 
(7 2. Omg, 4 6%) ^ifeSttLT^. ^^.IC, #<b*lfc0#:£'V* 
tf>ck^mS^U^S#: (6 0. Omg) £#£o 
WU& : 9 9. 0-100. Ot:. 

I R (ATR) v : 1 5 8 1, 1496, 1392, 1309, 1279, 
1 2 3 2, 1 1 7 3, 1 1 4 9, 1 0 8 4, 9 7 8, 8 3 7, 8 1 6, 8 0 6, 
7 5 8, 7 3 1, 7 1 0, 6 4 4, 5 9 8, 5 6 1, 5 2 1 cm" 1 . 
1 H— NMR (4 0 OMHz, CDC1 3 ) <5:0. 99 (3H, t, J = 

7. 3Hz), 2. 12 (2H, m), 5. 06 (2H, d, J = 7. 3Hz), 
5. 7 4- 5. 8 5 (2H, m) , 6. 92 ( 1 H, t d, J = 9. 0, 4. 4 
Hz) , 6. 9 7 -7. 0 4 ( 1 H, m) , 7. 32 ( 1 H, ddd, J = 

8. 5, 5. 4, 3. 2Hz) , 7. 43 (2H, d, J=8. 5Hz) , 
7. 6 4 (2H, d, J =8. 5Hz) . 

MS (m/z) 3 7 4 (M + + NH 4 ) . 
Ttmftffim : C 17 H 15 C 1 F 2 0 2 S£LT 

SfmiM :C 5 7. 2 2%;H 4. 24%; C 1 9.94%; 
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F 10. 65%;S 8.99%. 
fttixm. : C 57. 1 5 % ; H 4. 1 8 % ; C 1 9. 90%; 
F 10.74%; S 9.09%. 

mmm 1 5 : 2- [5- u^±M^A±Jk^iJkA±>^ -1- [(4-g 



7i^W 7.;w*z:;i/^^;H -1, 4 -^yjv^ru^y^y (3 0 3mg, 

1. 0 Ommo 1) <Di?* h^>-X^> (5m 1) mWZn 
(1. 5 7MA^>i}g, 0. 7 0 1ml, 1. lOmmo 1) ^Mfet, 

- 7 8Tn?mm &£z$mux'3 ottmmwisfz. Rfommz- 1 stc^a 

4- ( t -^^^^I/y'J^^) -1-H-H^> (0. 2 60 

mi, i. oommoi) ^iTtm iia^e#iab^^ 1 sPtran^L/ 
*5cfc^tafn^7KTMai;^Lfe^> uttsk (Mgso 4 ) u »*sL/t. t#b^ 

» T«8!U «|B<fc-&* (4 0 lmg, 8 2%) Sr^fiHfrt UT#fc. #b 

IR (ATR) v : 2 9 4 5, 2927, 2854, 1583, 1496, 
1 4 2 7, 1 3 9 2, 1 3 2 1, 1 2 4 8, 1 1 44, 1 0 8 2, 1 0 3 8, 
1 0 1 2, 9 4 1, 8 2 2, 7 7 5, 7 4 8, 7 0 8, 6 2 3, 5 4 2, 4 6 7 
c m~ 1 . 




CI 
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'H-NMR (4 0.0 MHz , CDC1 3 ) <5 : - 0 . 02 (3H, s), 
-0. 02 (3H, s), 0. 82 (9H, s), 1. 2 3 — 1. 33 (2H, 
m) , 1. 42-1. 58 (2H, m) , 2. 06-2. 18 ( 1 H, m) , 
2. 39-2. 48 (1 H, m) , 3. 53 (2H, t, J =6. 3 Hz) , 
4. 52 (1H, dd, J = ll. 6, 2. 6Hz) , 6. 83 ( 1 H, td, 
J = 9. 0, 4. 4Hz) , 6. 9 4- 7. 0 0 ( 1 H, m) , 7. 22- 
7. 26 (1H, m) , 7. 38 (2H, d , J = 8. 5Hz) , 7. 53 
(2H, d, J =8. 5Hz) . 
MS (m/z ) '4 8 9 (M + + H) . 
Ttmftffim : C 23 H 31 C 1 F 2 0 3 S S i b. LT 
MmM : C 5 6. 4 8 % ; H 6 . 3 9 % ; C 1 7.25%; 

F 7.77%; S, 6. 56%. 
m :C 5 6. 2 9 % ; H 6 . 2 8 % ; C 1 7.29%; 

F 7.75%; S 6.70%. 

mmm 1 6 : 2- [5- u^±Mi2^2kidlM^±l -1- £ u-g 

pn7i-^) - 1 -^;i/^>^-;i/| -1, 4-^y)V^-n^> 

-fef> 



T;U3f>M^tT. -7 8rtCfe^^T, 2- [5- ( t -^Jl/v^^Uv'U Jl/ 
-1- [ (4-^dd7i-jw 1>7-M -1, 4-v 5 

7Mo^>t*> (2 0 5mg, 0. 4 19mmol) ©fl^7t HD77> 
(4ra 1 ) JgfifcKn-y^m^A ( 1 . 5 7 M^-tf >jg8£, 0. 294 
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ml, 0. 461mmol) £ijg*.fc&. 1 mffl®.Wl>fco 

7 8tC^. 3-F*^> (0. 3 3 9ml, 0. 5 4 5 mm o 1 ) &MT 

(MgS0 4 ) U «ISLfe. #^ii^»U*W7A^07h^ 
^7^- (6% BBBX^U-Mrlt^) Ttlb, liBft^H (1 6 8mg, 

8 0%) &«S6«««i:UT#fc. 

I R (ATR) v : 2 9 5 2, 2929, 2856, 1583, 1496, 
1 4 7 3, 1 3 9 2, 1 3 1 1. 1 2 5 5, 1 1 9 2, 1 1 4 9, 1 0 9 0, 
1 0 1 4, 8 3 3, 7 6 0, 7 1 0, 6 2 9, 5 5 2 cm -1 . 
1 H-NMR(400MHz, CDC1 3 ) <5 : - 0 . 01 (3H, s), 

0. 00 (3H, s) , 0. 84 (9H, s), 1. 05-1. 18 (1H, 
m), 1. 29-1. 41 (1H, m), 1. 52-1. 60 (2H, m), 

1. 81 (3H, d, J = 2 . 9Hz), 1. 95-2. 05 ( 1 H, m) , 

2. 61-2. 71 (1H, m), 3. 57 (2H, t, J = 6. 1Hz), 
6. 82-6. 88 (1H, m), 6. 98-7. 07 (2H, m), 7. 38 

(2H, d, J = 9. 1Hz) , 7. 40 (2H, d, J = 9. 1Hz). 
MS (m/z) 5 0 3 (M + ) . 

HRMS (FAB) : C 24 H 34 C 1 F 2 0 3 S S i (M + + H) t. LT 

mmm. : 5 0 3 . 1 6 5 5 

fttitm : 5 0 3 . 1 7 0 4 

mmm 1 7 : 5- (4-^ao7x^7M^) -5- (2, 5-^7;^ 
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CI 

2- [5- (t-Wy^^l/y'JJ^y) -1- [ (4-?nn7x.- 

)V) t;;u^-;h - i - ^j-^^y^M -1, 4 ~w )V^u^yM > 

(164mg, 0. 3 2 6mmol) 0fh7kh'O77> (4ral) »f 
h7^7> ; E-'5A7MU K (lMfh7hFD77>^f, 0. 978 
ml, 0. 9 7 8mmol) &m%-fz'&. ^*ST 3 BtM^bfco fcfomm&zS 

Sfc#U ^ (MgS0 4 ) ^, a^LfCo #6tlfc^S^4'ffi>'U^y;U7J^ 
A^D7h^77^- (5 0% Wm^)V-^\^y) T'ffilt, tlfB{t-&^ 
(122mg, 96%) £M£fa^3<hLTf#fc. 

I R (ATR) v : 3 5 1 6, 3089, 2939, 2870, 1583, 
1 4 9 5, 1 4 7 5, 1 4 1 2, 1 3 9 4, 1 3 0 6, 1 2 7 9, 1 1 8 8, 
1 1 4 6, 1 0 8 8, 1 0 7 0, 1 0 1 2, 8 2 3, 7 5 8, 7 1 0, 6 7 9, 
649, 602, 54 6, 474 cm- 1 . 

1 H - NM R (4 0 0 MH z , CDC 1 3 ) 6:2. 09-2. 20 (1 H, 
m), 1. 23 (1H, br s), 1. 34-1. 46 ( 1 H, m) , 

1. 63 (1H, quint, J = 7. 1Hz), 1. 82 (3H, d, J = 

2. 7Hz), 1. 98-2. 07 (1H, m), 2. 71 (1H, td, J = 
13. 0, 3. 4Hz) , 3. 63 (2H, t, J=6. 4Hz) , 6. 83- 
6. 90 (1H, m) , 6. 9 9 - 7. 0 6 (2H, m) , 7. 38 (4H, 
s) . 

MS (m/z ) 3 8 9 (M + + H) . 
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HRMS (FAB) : C 18 H 20 C 1 F 2 0 3 S (M + + H) LVX 
Siraffi : 3 8 9 . 0 7 9 0 
ftffi m : 3 8 9 . 0 7 9 5 

mmm l 8 : 2- [5- (t-^^uzst^jusyjuttis) -1- [4- (t 



5*;hj>&»et» - 7 sric^vvr, ^«Ji 5-et#e>n^2 - [5- ( t - 
^;w> J ^^;U'>u;u^>') -1- [ (4-^dd7i-jw ^j^-ju] ^ 

>^;P] -1, 4-^7;i/^-D^>-tf> (2 5 Omg, 0. Sllmmol) © 
Th7th'D77> (4ml) ^{Cn-^;i/U^^7A (1. 5 7M'vH**> 
mm, 0. 3 5 8ml, 0. 5 6 2mmol) ^MXTz^ ^iSilTl^bTCo 

fcjfcmmz- 7 8x:\zifem'&, 4- ( t -tt)Vz?*7)V 9 sV - 1 - 

3-H7*^> (0. 14 6ml, 0. 5 6 2mmo 1) ^STUcE Mt3 

£-&U 7jc. &&Zfmft&i&fc^mvycfrls1zm: t£& (MgS0 4 ) u'jftK 
Lfc. H^nfcSS* tff ->'J 7 O"? h - (6% ill 

T*M9U «3Bte£-& (16 7mg. 4 8%) ^ifeS^tb 

I R (ATR) v : 3 0 8 2, 2927, 2856, 1583, 1495, 
1 4 6 2, 1 3 0 8, 1 2 5 0, 1 1 4 6, 1 0 8 0, 1 0 1 2, 8 3 3, 
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758, 675, 646, 607, 579, 544, 455cm" 1 . 
X H — NMR (4 0 0MHz, CDC1 3 )<5:0. 03 (12H, s), 
0. 87 (18 H, s), 1. 25-1. 70 ( 8 H, m) , 2. 23- 
2. 34 (2H, m), 2. 40-2. 48 (2H, m), 3. 58-3. 68 
(4H, m) , 6. 7 4-6. 8 2 ( 1 H, m) , 6. 9 7 - 7. 0 6 (2H, 
m), 7. 30 (2H, d, J = 8. 8Hz), 7. 34 (2H, d, J = 
8. 8Hz) . 

MS (m/z) 6 7 5 (M + + H) . 

HRMS (FAB) : C 33 H 54 C 1 F 2 0 4 S S i 2 (M + + H) thX 
WWiM : 6 7 5 . 2 9 3 8 
: 6 7 5 . 2 9 0 0 
Ttmttffim :C 33 H 53 ClF 2 0 4 SSi 2( !:lT 
mmm : C 5 8. 6 8 % ; H 7 . 9 1 % ; C 1 5.25%; 
F 5.63%. 
fit :C 5 8. 6 3 % ; H 7 . 9 1 % ; C 1 5.32%; 
F 5.69%. 

mmm 1 9 : 5- [ (4-^dd7x^) -5- (2, 5-^7 




2- [5- (t-^Jk^^vUM+y) -1- [4- (t-y^;i/v 
4-y7Ma^>t'> (1 5 8mg, 0. 2 3 4 mm o 1 ) (Or h 





0=S=0 
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7tHP77> (4ml) mmZT h7^7> : E^^A7^ , J H (lMf 
h7kHa77« 0. 7 0 2ml, 0. 7 0 2mmol) *nXtz.W. ^ 

»#U #^T7K, ^3=t^fD^m7KTJlii;^L, (MgS0 4 ) ^, it 

Stbfc. tf'in^MSr^EEvUTJy^Ta^A^DTb^^^^" (5% 

X^;i/-^+h>ctOM^b^fB{b'&#l (9 7. Omg, 9 3%) 

HJU& : 1 0 7. 0 - 1 0 8. 5T:. 

I R (ATR) v : 3 2 7 5, 2939, 1572, 1495, 1414, 
1 3 0 6, 1 2 6 1, 1 1 4 0, 1 0 7 8, 1 0 6 6, 8 4 7, 8 1 2, 7 5 4, 
710, 679, 644, 606, 544, 474, 44 9 cm" 1 . 
1 H — NMR (400 MHz, CDC1 3 ) <5: 1. 36-1. 82 (10 H, 
m), 2. 24-2. 35 ( 2 H, m) , 2. 47-2. 57 (2H, m), 
3. 70 (4H, t, J = 5. 9Hz) , 6. 79 ( 1 H, ddd, J = 
12. 4, 8. 3, 4. 6Hz), 6. 97-7. 08 (2H, m), 7. 29 
(2H, d, J = 8. 8Hz) , 7. 34 (2H, d, J=8. 8Hz) . 
MS (m/z) 4 4 7 (M + + H) . 

HRMS (FAB) : C 21 H 26 C 1 F 2 0 4 S (M + + H) tUT 
: 4 4 7 . 1 2 0 8 

mmm : 447. 1227 

7C^7>*ffI : C 21 H 25 C 1 F 2 0 4 S 0. 2 5H 2 OtlT 

MmM : C 5 5. 8 7%;H 5 . 69%; C 1 7.85%; 
F 8. 42%; S 7.10%. 
ftffim :C 5 5. 6 2 % ; H 5 . 4 0 % ; C 1 7.89%; 
F 8.58%; S 7.26%. 
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2 o : 2- [5- (t -^;u^^5=-;U'>u;i/^-» -l - [ (4-4? 



T;W=f>5l»ET, -7 8t:tC^ViT, UMll 5T#e>n^2- [5- ( t - 
Zf^)V-J^)Vi^^))V^^iy) -1- [ (4-^OD7i-JW tjw*— ;H ^ 
>^;p]-l, 4-y7MP^>t*> (2 0 0mg, 0. 4 0 9mmol) 0 
fh7tHD77> (4ml) i&f&lCn-^^U^A (1. 5 7M^> 
|g$0c, 0. 2 8 7ml, 0. 4 5 0mmol) ^tWXft^k. ^^T^-UVfto 

fcj&mm&-7 svizifcmwi. ^^'jvahursF co. 2Hmi, 

1 . 2 3 mmo 1 ) , :fc«ktf3 — H^^> (5 1. HI, 0. 450 
mmo 1) 4iTtm Mt2 0P#P.a«#Lfco SJ«»«t-f V ^DAV- 
;U (0. 5ml) £JnA;fcft. #£nfcg|&£4 1 ffiv' U t>>f)Vtl7lx 

^□Th^77^ - (5% BtB&x3 L Jl/-'\3f-tt-» TilL, lUtElt^ 
(16 3mg, 7 3%) £Mfe^^£LTf#/Co 

IR (ATR) v : 2 9 5 4, 2929, 2858, 1583, 1495, 
1 473, 1412, 1394, 1311, 1255, 1192, 1147, 
1 0 9 0, 1 0 1 4, 8 3 3, 7 5 6, 7 1 0, 6 7 7, 6 0 6 cm" 1 . 
l H — NMR (400 MHz, CDC1 3 ) <5:0. 03 (6H, s), 

0. 87 (9H, s), 0. 95 (3H, t, J = 7. 4Hz), 1. 2 0- 

1. 45 ( 5 H, m) , 1. 52-1. 70 ( 3 H, m) , 2. 21-2. 32 
(2H, m) , 2. 4 0 - 2. 4 9 (2H, m) , 3. 6 4 (2H, t, J = 
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6. 1Hz) , 6. 7 4-6. 8 2 ( 1 H, m) , 6. 9 7- 7. 0 7 (2H, 
m) , 7. 29 (2H, d, J = 8. 8Hz) , 7. 34 (2H, d, J = 
8. 8Hz) . 

MS (m/z) 5 4 5 (M + ) . 

HRMS (FAB) : C 27 H 40 C 1 F 2 0 3 S S i (M + + H) tVX 
mW&m : 5 4 5 . 2 1 2 4 
##rfit : 5 4 5 . 2 0 8 7 

mmm 2 1 : 5- c (4-^dd7x^) xjkfrxji/j -5- (2, 5-^:7 



2- [5- (t -:73 L ;U>?*^;u>'ij;M-^» -1- [ (4-^dd^x- 

)V) - 1 -^^;i/^>5 L ;i'] -1, 4 -i^yjv^u^>if> 

(154mg, 0. 2 8 3ramo 1) ©fh7kKn77> (4ml) MCf 
h 7 7*f JP7 >tZ7A 7 Jl/t 'J h' ( 1 Mf h 7 1 F D 7 7 >i§i. 0. 532 
ml, 0. 5 3 2mmo 1 ) ^DWXT^k. IfiTl 8NfR3ift^Lfc. JR^»«& 

fc-VMCffi&V. (MgSOJ »|gbfe. #6nfc»«ft«fffi*>U* 
^7A^D7h^77^- (5 0% IH*X3 L ;i'-'\4rU-» T»S8b«8H 
^« (12 2mg, 0. 2 8 3mmol) ^ife»tlTHL 
I R (ATR) v : 3 5 3 9, 2958, 2873, 1583, 1495, 
1 4 1 2, 1 3 0 8, 1 2 7 7, 1 1 9 2, 1 1 4 6, 1 0 9 0, 1 0 1 4, 




0=S=0 
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8 2 9, 7 5 8, 7 1 0, 6 7 5, 6 0 6, 5 4 8, 4 6 3 cm- 1 . 
1 H-NMR(400MHz, CDC1 3 ) 6:0. 95 (3H, t, J = 
7. 3Hz), 1. 19-1. 77 (9H, m), 2. 21-2. 34 (2H, 
m), 2. 38-2. 53 (2H, m), 3. 70 (2H, br s), 
6. 75-6. 83 (1H, m), 6. 98-7. 08 (2H, m), 7. 29 
(2H, d, J = 8. 8 Hz), 7. 3 4 (2H, d, J = 8. 8 Hz). 
MS (m/z) 4 3 1 (M + + H) . 

HRMS (EI) : C 21 H 26 C 1 F 2 0 3 S (M + + H) t. L-T 
SSStfl : 4 3 1 . 1 2 5 9 
mWM : 4 3 1 . 1 2 3 7 

mmm 2 2 •. 1- 1 (a-zuu? xikfeik] -1- (2, s-v? 



7)V^ynMT. -7 sx:\z&^t. §*?»j5Tt#e>nfc2 - [ u-^oo 

7x-JU) J3JI/*x;i^^;l/] -1, 4-> ? >';U^-o^>-t:> (3 0 3mg, 
1. 0 Ommo 1 ) Orh7tFD77> (5m 1 ) mmzn -7^)V*J ^ k> 
(1. 5 7M'\*1t>i«, 0. 7 0 1ml, 1. lOmmo 1) &Mfdl 

lift: (0. 13 3ml, 1. 0 5 mmo 1 ) , #>2cJS 1 , 2-Xtf*>"\:7^> 
(0. 163ml, 1. 2 Ommo 1 ) £fiTF ^rUT 2 BP^^Lfco 

73 
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(MgS0 4 ) U **gLfc. i^n^M^tEy U *^>*7A^7 dy h^* 

77^- (20% rax^;u-^-y-» T*mmi^ f^-m^t^xi&m^m 

-tf->£9P?*£ilU HIB^'I4^2 2-A (9 8. Omg, 2 4%) , 

^i^HBStt^ 2 2 - B (iiJUtt) ( 1 9 9 m g , 4 8%) ^tl^tlM^n 

2 - A 

IfejA : 84. 0-84. SV,. 

IR(ATR) v: 3 5 3 3, 2933, 2860, 1574, 1495, 
1 4 2 9, 1 2 7 8, 1 2 4 0, 1 1 8 2, 1 1 4 2, 1 0 9 2, 1 0 8 0, 
1 0 1 4, 9 6 2, 8 8 5, 8 2 9, 7 6 6, 7 3 7, 7 1 0, 6 8 1, 6 1 9, 
5 2 6, 4 7 6 cm- 1 . 

1 H — NMR (4 0 OMHz, CDC1 3 ) <5:0. 88 (3H, t, J = 

6. 8Hz), 1. 20-1. 50 (8H, m), 1. 57 (1H, d, J = 
5. 1Hz) , 2. 07 (1H, ddd, J = 14. 7, 8. 1, 6. 8Hz), 
2. 70 (1H, ddd, J=14. 7, 6. 8, 4. 6Hz) , 3. 93- 
4. 01 (1H, m) , 4. 85 (1H, t, J = 6. 8Hz) , 6. 77 

(1H, td, J = 9. 0, 4. 4Hz), 6. 91-6. 98 ( 1 H, m) , 

7. 2 4- 7. 3 0 (1H, m) , 7. 36 (2H, d, J=8. 5Hz) , 
7. 5 1 (2H, d, J = 8. 5Hz) . 

MS (m/z ) 4 17 (M + + H) . 

HRMS (FAB) : C 20 H 24 C 1 F 2 0 3 S (M + + H) t. UT 

mmm : 4 1 7 . 1103 

m : 4 1 7 . 110 2 
Ttm'AtitM : C 20 H 23 C 1 F 2 0 3 S 0. 2 5H 2 0 tVT 
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mmm : C 5 7. 0 0 % ; H 5. 62%; CI 8.41%; 

F 9. 02%; S 7.61%. 

##HS :C 5 7. 1 8 % ; H 5. 38%; CI 8.57%; 

F 9. 22%; S 7.79%. 

m&t* 2 2 - B 

ffl& : 123. 0-123. 5 1C. 

IR (ATR) v : 3 5 0 2, 2925, 2858, 1583, 1496, 
1 4 1 0, 1 3 0 4, 1 2 7 5, 1 2 1 3, 1 1 8 4, 1 1 4 9, 1 0 8 6, 
1 0 4 5, 1 0 1 4, 9 5 8, 9 1 0, 8 2 9, 7 9 6, 7 5 2, 7 2 5, 
7 1 0, 6 2 7, 5 5 2, 5 0 3, 4 6 7 cm- 1 . 

1 H — NMR (4 0 0MHz, CDC1 3 ) 6:0. 87 (3H, t, J = 
7. 1Hz), 1. 20-1. 60 (9H, m), 2. 21-2. 30 (1H, 
m), 2. 41 (1H, ddd, J = 13. 9, 10. 5, 3. 4Hz), 
3. 2 3- 3. 3 2 (1H, m) , 4. 94 ( 1 H, dd, J = ll. 7, 2. 
9Hz) , 6. 85 (1H, t d, J = 9. 0, 4. 4Hz) , 6. 96- 
7. 03 (1H, m), 7. 23-7. 29 ( 1 H, m), 7. 39 (2H, d, 
J=8. 5Hz) , 7. 55 (2H, d, J = 8. 5Hz) . 
MS (m/z ) 4 17 (M + + H) . 

H RMS (FAB) : C 20 H 24 C 1 F 2 O a S (M + + H) iLT 

mmm mi?. 1103 

ttffi m : 4 1 7 . 112 2 

7t%ft$tU : C 20 H 23 C 1 F 2 0 3 S 0. 2 5H 2 0 ttT 

: C 5 7. 0 0 % ; H 5 . 6 2 % ; C 1 8.41%; 

F 9. 0 2 % ; S 7.61%. 
mnm. : C 57. 16%;H 5. 34%;C1 8. 55%; 

F 9. 1 8 % ; S 7.82%. 
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mmm 2 3 : 2- cs-^pp-i- e (4-^dd7i^) x^xjh ^ 

y±M -1, 4-y7;i/^-P^>-tf> 



5. 0 2mmol) ©y/h+yl^>ili (30ml) ^n-^;i/'J^^A 
(1. 5 7M ^\^>^, 3. 5 2ml) 
Mb, 15Wj^tfc. £Jft^i&£-7 S'CK^SPU 4-^PP- 

l-3-H^> (6 7 2 At 1 , 5. 52mmol) £ia*-fcib ^T24R# 

;i/-e*4tt5b^o mmmz&i', tk, ^?p^«^ku^a7j<^, & 

J:^WP^7XTJilID^#Ufeo (MgS0 4 ) t£, »J*&g*U 

^«a*'s^>«fcos«sab«aa^<ia (i. 6 4g, 8 3%) sass^^a 

I R (ATR) v : 2 9 4 5, 1583, 1495, 1475, 1 3 1 1, 
1 2 7 7, 1 2 3 0, 1 1 4 9, 1 1 4 2, 1 0 8 2, 1 0 1 4, 8 7 2, 
822, 793, 752, 708, 629, 557, 532, 465cm" 1 . 
'H-NMR (4 0 OMH z , CDC1 3 ) <5:1. 33-1. 48 (2H, 
m), 1. 72-1. 87 (2H, m), 2. 08-2. 18 (1H, m) , 
2. 43-2. 52 (1H, m) , 3. 44-3. 53 (2H, m), 4. 52 
(1H, ddd, J = ll. 5, 3. 9, 1. 2Hz), 6. 84 (1H, t d, 
J = 9 . 0, 4. 4Hz), 6. 96-7. 02 (1 H, m), 7. 23- 
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7. 28 (1H, m) , 7. 39 (2H, d, J = 8. 8Hz) , 7. 53 
(2H, d, J = 8. 8Hz) . 
MS (m/z) 3 9 3 (M + + H) . 
ytmftffim : C 17 H 16 C 1 2 F 2 0 2 Si:LT 

mmm : c 5 1 . 9 2 % h 4. io%;ci 18.03%; 

F 9. 66%; S 8.15%. 
H$Mi :C 5 1. 33%;H 4. 07%;C1 17. 64%; 

F 9. 7 2%; S8.25%. 
•$kWfr\ 2 4 : 1- [5- [ (4-^DP7i^) 7JUfrzi;t/| -5- (2, 5 



2- [5-^dd-i- [ (4-^od7x-jw x;i/^n;u] ^>^;i/3 - 

1. 4 -v ? 7J^P^s>if> (2 0 Omg, 0. 5 0 9mmo 1) ©7th-h 

U;i/ (6m 1 ) mmzifniji?> (213^1, 2. 5 5mmo 1 ) > U 

(73. 7mg, 0. 53 4mmo 1 ) , *5cfctf 3 tfffc;*7 U r>A (15 

mg) *mxit&. 7 O'Ctl 8^raUnl»Lfc. $i 

mLtzo &m (Mgso 4 ) mmi^. n^nrcmmm^^a-hti^A 

(S i0 2 , Wc*3-Vy-*5 J-)V. 10:1) KttUfc. '&*>tltz.MWW 
*JL? S-MZ®Ml>fc'&. 1NM-X^/-^ (2ml) fcJOAfct*, 
L-^o f bnfcMl^^xf^J; SISI. «3B^b^«!l (12 8mg, 




HCI 
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5 4%) ^»«tlT#fc. 

Ht^i: 1 6 7. 0- 1 7 0. 5t. 

IR(ATR) v : 2 9 6 0, 2565, 2453, 1583, 1495, 
1 3 2 1, 1 2 7 7, 1 2 1 1, 1 1 7 3, 1 1 4 5, 1 0 8 4, 1 0 1 1, 
8 7 9, 8 2 0, 7 8 7, 7 5 4, 7 2 1, 7 0 8, 6 2 7, 5 5 7, 5 4 0, 
4 6 7 cm" 1 . 

1 H — NM R (4 0 OMH z , CDC1 3 ) 6:1. 31-1. 47 (2H, 
m), 1. 93-2. 30 (6H, m), 2. 42-2. 51 ( 1 H, m) , 
2. 66-2. 78 (2H, m), 2. 87-3. 03 (2H, m), 3. 76 

(2H, br s) , 4. 51 ( 1 H, dd, J = 10. 7, 4. 4Hz) , 
6. 85 (1H, td, J = 8. 8, 4. 4Hz) , 6. 9 6- 7. 0 3 (1H, 
m), 7. 22 (1H, ddd, J = 8. 8, 5. 4, 3. 2Hz), 7. 40 

(2H, d, J = 8. 3Hz) , 7. 54 (2H, d, J = 8. 3Hz) , 
12. 54 (1H, br s). 
MS (m/z) 4 2 8 (M + + H) . 
jtmftffim : C 2l H 24 C 1 F 2 N0 2 S HC 1 tLX 
JStftffi :C 5 4. 3 1 % ; H 5. 43%; CI 15.27%; 

F 8. 18%;N 3. 02%;S 6. 90%. 
fttirm :C 54. 19%;H 5 . 3 7 % ; C 1 15.07%; 

F 8. 10%;N 3. 21%;S 6. 98%. 
nmm 2 5 : 3- [ (4-^7Uny^JV) XJl^Jl] -3- (2, S-i?7 



78 



WO 03/055850 



• 



[CT/JP02/13792 



0^/ 



o=s=o o 




D7i-JW -l, 4 -^y)V^ru^>My (3. 03g, 

1 0. Ommo 1 ) <DzS* h*ri/X.9>ffitL (50ml) fcn-y^H) f^A 
(1. 5 7M ^\++>">^, 7. 0 1ml) £jD*_fc. J£j£?g*i££^U£-e# 
iftU I5^jtj^lfc. SM^-7 8tt;^L, yntlli 

^ (1. 33ml, 12. Ommol) &m?Ltc&, ^iST 3 BfPeljf #Lfc 0 

-vmwt&istt. nm (Mgso 4 > mm*%&v, tobtiitrnt*^*-* 

>cfcOS«SSL«IE^«U (1. 9 5g, 5 0%) £&e*MKil£LTf#fc. 
ill* : 9 9. 5- 1 0 0. 5r. 

I R (ATR) v : 3 0 7 8, 2952, 1734, 1587, 1493, 
1 4 1 9, 1 3 7 7, 1 3 2 7, 1 2 7 9, 1 2 1 3, 1 1 4 9, 1 0 4 7, 
1 0 1 4, 8 2 9, 7 7 9, 7 5 4, 7 2 7, 6 1 1, 5 4 2, 4 5 3 cm" 1 . 
'H-NMR (CDC1 3 ) 6:1. 15 (3H, t, J = 7. 1Hz), 
3. 08 (1H, dd, J = 16. 6, 10. 3Hz) , 3. 46 (1H, dd, 
J = 16. 6, 4. 6Hz), 3. 99-4. 12 ( 2 H, m) , 5. 06 
(1H, dd, J = 10. 3, 4. 6Hz) , 6. 85 (1H, td, J = 
9. 0, 4. 4Hz) , 6. 9 6 - 7. 0 2 ( 1 H, m) , 7. 19 (1H, 
ddd, J = 8. 6, 5. 4, 3. 2Hz) , 7. 42 (2H, d, J = 8. 8 
Hz) , 7. 56 (2H, d, J=8. 8Hz) . 
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MS (m/z) 3 8 9 (M + + H) . 

7tmftffim : C 17 H 15 C 1 F 2 0 4 S£LT 

mmm : C 5 2. 5 l % ; H 3 . 8 9 % ; C l 9.12%; 

F 9. 7 7 % ; S 8.25%. 
: C 5 2. 3 3%;H 3. 86%;C1 9.10%; 

F 9. 88%; S 8.37%. 

mmm 2 6 : 2- [ 1 - [(4-^oo7x^) ^ju^-ji/j -5- o^fik 

£j0 ^y^)V\ -l, 4-^^;i/^-P^>if> 



^»j5T#e>n^2- [ (4-^du7i-jw x;u^n;u^^;w -1, 

4-^^;U^P^>-tf> (0. 94g, 3. lmraol) ShiH> (15 
ml) 4- it^JVtt) J— )V (0. 25ml, 2. 1 

mmol) Wy7;^f!/>bU-n-7'5 1 M^7> (1. 0 g, 4. 1 
mmol) £Jn*.fc&, 7;^>iH^T> 1 AmUWmWLlylto E.Jfcfc&tSL 

4- -l-y^y-;U(0. 25ml, 2. lmmol) 

£UD*.fct& 7;Urf>#fflmT, 6BtWiPi^Mb^o KJ&iS£;fefc?iM& «JEE« 

= 10:1) £TttS9U &fiift^£*§fco &6>n&&fi*ft#^&'\*lJ->K 
T@#:<ffcU SIBA^* (0. 5 5g, 44%) ^SM*«i:tT#fc. 

: 103-106 "C. 
I R (ATR) v : 3 0 6 6, 2960, 2935, 1583, 1493, 
1 1 4 7, 1 0 8 2, 1 0 1 2, 8 9 3, 8 2 9, 7 5 2, 6 2 5, 5 4 2, 
4 6 5 cm -1 . 
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1 H — NMR (4 0 0MHz, CDC 1 3 ) 6 : 1. 2 3 - 1. 4 5 (2H, m), 

I. 5 0 - 1. 7 5 (2H, m), 2. 04 (3H, s), 2. 04-2. 20 
(1H, m), 2. 3 5- 2. 6 0 (3H, m), 4. 52 (1H, dd, J = 

II. 5, 2. 4Hz), 6. 7 8-6. 8 8 (1H, m), 6. 95-7. 01 
(1H, m), 7. 2 0- 7.3 0 ( 1 H, m), 7. 38 (2H, dm, J = 

8. 4Hz), 7. 53 (2H, dm, J=8. 4Hz). 
MS (m/z) : 4 0 5, 4 0 7 (M + + H) . 
HRMS (FAB) : C 18 H 20 C 1 F 2 0 2 S 2 (M + + H) t. LT 
Strait : 4 0 5 . 0 5 6 1 
: 4 0 5 . 0 5 8 1 

nmm 2 7 : 2- [ 1 - [ (4-^dd7x-^) 7ji/7fc-;io -5- (pt^;i/ 
tjv^jv) ^>^;i/] -1, 4-v^;u^-a^>-tf> ge^a) R££2- 
[1- [ (4-^dp7x-;I/) Tji/fr-ji/] -5- (^^;Px;U7^n;u) ^ 
>5Mi/l -i, 4-v?;M-p^>-tf> Ofb-g^B) 



2- [1- [ (4-^DD7x-;W x;!/*;-^] -5- (*3Mi^;t) ^> 
-1, 4-ix;7;M-D^>-t?> (5 0 Omg, 1. 2 3mmol) £$&fb 
^^l/> (3 0ml) izmmV. 7K^T{CT3-^DD^S§m (3 4 Omg, 
1. 9 7mmo 1) £2jQ*_fc^ i?gCT 1 4^1$ #Lfc 0 KJfcWt*mj£m%fe 

10 : l^i±Jg|5ckDe^EI#:^#, yX^X-f^/ll^?I/>i:T^b 

mmttsmA (2iimg, 39%) ^B^^t^xm^ mt*?- 
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^^U>\ZXm.WVWMit^B (144mg, 3 9%) & 0 LTf#fc. 
M&: 1 4 5- 1 4 8t:. 

IR (ATR) v : 1 4 9 6, 1317, 1292, 1273, 1149, 
1 1 2 4, 1 0 8 6, 8 2 9, 7 5 6, 6 3 1, 5 4 4, 5 2 3, 4 9 9, 
4 7 8, 4 6 5 cm -1 . 

1 H — NMR (400 MHz, CDC1 3 ) 6:1. 38-1. 70 (2H, m), 

1. 8 0- 2. 0 0 (2H, m), 2. 0 5-2. 2 2 ( 1 H, m), 2. 45- 

2. 60 (1H, m), 2. 88 (3H, s), 2. 96 (2H, t m, J = 

7. 0Hz), 4. 51 (1H, dm, J = 7. 6Hz), 6. 80-6. 90 
(1H, m), 6. 9 5- 7. 0 5 ( 1 H, m), 7. 2 0 - 7. 3 5 (1H, 

m), 7. 39 (2H, d, J = 8. 7Hz), 7. 53 ( 2 H, d, J = 

8. 7Hz). 

MS (m/z) : 4 3 7, 4 3 9 (M + + H) . 

Ttmftffim :C 18 H 19 ClF 2 0 4 S 2 iLT 

mmi§. : C 4 9. 48%;H 4. 38%;C1 8.11%; 

F 8. 7 0% ; S 14. 6 8%. 
: C 4 9. 5 0 % ; H 4 . 2 8 % ; C l 8.05%; 

F 8. 7 7% ; S 14.7 0%. 

B 

MA: 1 2 6 - 1 2 9*C. 

I R (ATR) v : 1 4 9 5, 1475, 1277, 1147, 1086, 

1 0 1 2, 8 3 3, 7 5 2, 6 2 5, 5 4 0, 4 6 5 cm- 1 . 

1 H — NMR (400 MHz, CDC1 3 ) 5:1. 32-1. 70 (2H, m), 

1. 7 5- 1. 9 3 (2H, m), 2. 0 8- 2. 2 2 ( 1 H, m), 2. 46- 

2. 75 (3H, m), 2. 54 (3H, s), 4. 52 ( 1 H, dd, J = 
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11. 4, 2. 4Hz), 6. 8 0 -6. 9 0 (1H, m), 6. 94-7. 04 
(1H, m), 7. 2 0- 7. 3 0 (1H, m), 7. 39 (2H, dd, J = 
8. 5, 1. 8Hz), 7. 53 (2H, dd, J = 8. 5, 2. 7Hz). 
MS (m/z) : 4 2 1, 4 2 3 (M + + H) . 
TtmftffiW. :C 18 H 19 C1F 2 0 3 S 2 £LT 
SfwM :C 5 1 . 3 6 % ; H 4. 55%; CI 8.42%; 
F 9. 0 3 % ; S 15.24%. 

mmm c 51. 36%;h 4. 49%; ci 8.35%; 

F 9. 00%; S 15.2 4%. 

mmm 2 8 : 2 - [1- l(4-^uay^-)i) x;i/?fr-)l/l - 5 - \d.zpv^r 
^->^>^] -i, 4-v^;i/^-p^>if> 



^»J5Tt#^nfc2 - [ (4-i7DP^x-;i/) -1, 

4 -i^y )V^U^>^f. y (0. 94g, 3. lmmol) £b;UX> (30 
ml) 4-\i-)V-**y-l-zr?J—)\,(0. 51 ml, 4. 2 

mmol) Wy7y^?l/>h'J-n-^;^X^7> (1. Og, 4. 1 

mmoi) ztinttm. TJi3>mmm.T. 3 Bfflbmmmvfco Kf&m&wb 

iiXfJN 1 0 : 1) KT»»!U fi£@#:£#fco #«bnfc££H#£'\* 
-t^KTft^U SlSte^ (0. 9 7g, 7 8%) ^6M*<!:ttffe 0 
8L& : 5 4 - 5 6*0. 

IR(ATR) v : 2 9 4 3, 1 6 1 8, 1 4 9 5, 1 4 7 5, 1 3 0 8, 
1 1 9 8, 1 1 4 7, 1 0 8 0, 1 0 1 2, 9 6 2, 8 9 9, 8 2 9, 7 5 0, 
6 2 3, 559, 54 4, 467 cm -1 . 




to, 



ci 



83 



WO 03/055850 



LCT/JP02/13792 



1 H — NMR (4 0 0 MHz , CDC 1 3 ) 6:1. 25-1. 45 (2H, ra), 

1. 5 5- 1. 8 0 (2H, m), 2. 0 5-2. 2 2 (1H, m), 2. 40- 

2. 55 (1H, m), 3. 62 (2H, t, J = 6. 2Hz), 3. 96 ( 1 H, 
dd, J = 6. 8, 2. 1Hz), 4. 12 (1H, dd, J = 14. 4, 

2. 1Hz), 4. 53 (1H, dd, J = ll. 5, 2. 7Hz), 6. 39 
(1H, dd, J = 14. 4, 6. 8Hz), 6. 80-6. 90 (1H, m), 
6. 9 5- 7. 0 4 (1 H, m), 7. 2 0- 7. 3 0 ( 1 H, m), 7. 39 
(2H, d, J = 8. 6Hz), 7. 54 (2H, d, J = 8. 6Hz). 
MS (m/z) : 4 1 8, 4 2 0 (M + + NH 4 ) . 
Ttmmm : C 19 H 19 C 1 F 2 0 3 S£bT 
aifeM :C 56. 9 3% ;H 4. 78%; C 1 8. 84%; 
F 9. 48%;S 8.00%. 
: C 5 6. 9 8 % ; H 4 . 8 3 % ; C 1 8.78%; 
F 9. 5 1 % ; S 8.13%. 

mMM 2 9 : 5- l(4-2nn7*-)l) 7Ji//fc-;i/) -5 - (2, 5-i?7 



2- [1- [ (4-^DD7iZJW - 5 -\i^)U^r^^^>9- 

)V] -1, 4--Jy)V^TU^y^> (0. 9 0g, 2. 3mmol) 
)V (3 0ml) \Z®ffiV. p - b)lJL>Z)l-fo>M— TKfQ^I (2 0mg, 
0. 1 lmmo 1) SrJJDAtfi^ ^iSlCT 1 4fl#P*m# i bfc 0 ^/MSrMffiM 

*fe#U ^fB'fb'a-^l (0. 73g, 8 5%) £S€i*ft:*:£LTf#fco 
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: 8 4- 8 6*0. 

I R (ATR) v : 3 3 2 5, 2941, 2866, 1583, 1496, 
1313, 1151, 1084, 825, 752, 629, 534cm- 1 . 
'H-NMR (400 MHz, CDC1 3 ) <5:1. 18-1. 29 (1H, m), 

1. 2 9- 1. 4 0 (2H, m), 1. 40- 1. 7 0 (2H, m), 2. 08- 

2. 22 (1H, m), 2. 4 2 - 2. 5 5 ( 1 H, m), 3. 55-3. 67 
(2H, m), 4. 53 (1H, dd, J = ll. 4, 3. 8Hz), 6. 78- 

6. 88 (1H, m), 6. 9 3- 7. 0 3 ( 1 H, m), 7. 20-7. 30 
(1H, m), 7. 39 (2H, d, J = 8. 5Hz), 7. 53 (2H, d, J 
= 8. 5Hz). 

MS (m/z) : 3 7 5, 3 7 7 (M + + H) . 

Ttm^iiM. : C 17 H 17 C 1 F 2 0 3 S • 0. 2 5H 2 0<hLT 

Mmm :C 5 3. 8 3%;H 4 . 6 5 % ; C 1 9.35%; 

F 10. 02%; S 8.45%. 
mmm : C 5 3. 7 3 % ; H 4 . 6 3 % ; C l 9.35%; 

F 10. 03%; S 8.55%. 

mmm 3 0 : 2- a- [(4-^dd7i^) xjMs^ik] ->^g^>^ 

;w] -1, 4-j£2Jk±gri>^> 




5- [ (4-^OD7x-JW 7J|/*-;|/] - 5- (2, 5-y7MD7x 
— ;U) - 1 -^>^y-;U (lOOmg, 0. 26 7mmo 1 ) £ Ml/X> 
(10ml) KJSflPU ->77/5 : U>h l J-n-7'5 : MX*7> (130 
mg, 0. 5 3 9mmol) ZtiUttWi, T)l=t>nmfS.T* 2 B raMMtiift U 
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fco KJ&m&tklb&* •>77/5 1 l/>MJ-n-7*f;i/^*7> (13 0mg, 
0. 5 3 9mmol) £JD*.fc&, 7)V3>nm%T* 3 BMiJflJIMi«Lfc. R 

(^>:iiXf;Nl 5:1) CTffiib, ftbtlfcS 
fiH#&^**>K:TiJfei*U SiBfl^fc (3 5mg, 3 7%) 
T»&. 

Bl^ : 153-155 "C. 

I R (ATR) v : 2 9 6 8, 1581, 1489, 1304, 1277, 
1 1 3 8, 1 0 8 2, 8 2 7, 7 5 2, 6 0 6, 5 6 9, 5 1 9, 4 6 7 
c m~ l . 

1 H — NMR (400 MHz, CDC1 3 ) 6:1. 70-1. 85 (2H, m), 

2. 0 5-2. 2 0 (2H, m), 2. 2 2-2. 3 5 (2H, m), 2. 88- 

3. 00 (2H, m), 6. 7 5-6. 8 3 ( 1 H, m), 6. 95-7. 05 
(2H, m), 7. 3 5 (4H, s). 

MS (m/z) : 3 7 4, 3 7 6 (M + + NH 4 ) . 
Tt&ftffim : C 17 H 15 C 1 F 2 0 2 S<hbT 

mWaU :C 5 7. 2 2%;H 4. 24%;C1 9.94%; 
F 1 0. 6 5 % ; S 8.9 9%. 
: C 56. 87%;H 4. 14%; CI 10. 28%; 

F 1 0. 4 4% ; S 9.0 5%. 
3 l : 2- [6- (t-^J|/y^fJk>'J;^y) -1- [(4-g 

dd7x^) xjMi^Jk] ^\±kik] -1. 4-> ? ^;i/^-p^>-if> 




»j5Tl#e>nfc2 - [ (4-^DD7i^) XJU^-JU^^-M -1, 
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4-zS7)ls*U'<>'\£> (0. 94g, 3. lrarao 1) ^NH> (30 

mi) izmffils. 5- (t-^fri/^jH/ij - 1 -^>^/-;u 

(1. 1ml, 4. 6mmo 1) &I>y7;^f l/>MJ-n-^fJ^X*7 
> (1. Og, 4. lmmol) £fln*&&, 7;io*>f?fflm~F, 1 4P#FbW&& 

^77^- (A > ^>:ilXf^=15 : 1) (ITill, «IEffc£*& 
(1. 4g, 8 7%) ^ifeMitTf#fc„ 

I R (ATR) v : 2 9 2 9, 2856, 1583, 1496, 1325, 

1 1 5 1, 1 0 8 8, 8 3 5, 7 7 5, 7 5 4, 6 2 9 cm" 1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) <5 : 0 . 01 (6H, s), 0. 86 

(9H, s), 1. 18-1. 60 (6H, m), 2. 04-2. 17 ( 1 H, 
m), 2. 38-2. 50 (1H, m), 3. 54 (2H, t, J=6. 1Hz), 
4. 53 (1H, dd, J = ll. 5, 2. 7Hz), 6. 78-6. 88 

(1H, m), 6. 9 3 - 7. 0 3 ( 1 H, m), 7. 2 0 - 7. 3 0 ( 1 H, 
m), 7. 38 (2H, d, J=8. 5Hz), 7. 53 (2H, d, J = 8. 5 
Hz). 

MS (m/z) : 5 0 3, 5 0 5 (M + + H) . 

MMM 3 2 : 6- [(4-^DD7iZJ|/) XJV^=.Jl] -6- (2, 5 



2- [6- ( t -7*?*)\,*J *7)Vz/*))Vtt s s) -1- [ (4-^DP^x- 
)l) <\* 3 s)V1 -i, 4 -^yjl^n^yif > (o. 7 o g, 

1. 4mmo 1 ) $f h7t h'D77> (3 0m 1 ) tCjgfiPU *i^Tl:Tf h 
77f;i/7>t-7i*7MUh'©fh7th*P77« (1. OM, 4. 2 
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ml, 4. 2mmo 1) £#Q;L. Siactl^»l>fc. SJ^^tK (1. 0 

if??*- (^it>:^x^;u=3 : 2) Kraagu &&mi$z'&fr 0 % 

Snfca&©#:£^1*>i~Ti$ l c#U MBit^m (0. 4 7g, 8 6%) £S 
9 8- 9 9t. 

IR (ATR) v : 3 5 7 5, 2929, 1495, 1279, 1146, 
1 0 8 2, 1 0 1 4, 8 3 3, 7 5 2, 6 2 7, 5 4 1, 4 6 7 cm" 1 . 
1 H — NMR (4 0 0MHz, CDC1 3 ) 6:1. 18-1. 62 (7H, m), 
2. 04-2. 18 (1H, m), 2. 4 0 - 2. 5 3 ( 1H, m), 3. 59 
(2H, dd, J = ll. 5, 6. 4Hz), 4. 52 ( 1 H, dd, J = 
11. 5, 2. 7Hz), 6. 7 8-6. 8 8 ( 1 H, m), 6. 94-7. 04 
(1H, m), 7. 2 0 - 7.3 0 ( 1 H, m), 7. 38 (2H, d, J = 
8. 4Hz), 7. 53 (2H, d, J = 8. 4Hz). 
MS (m/z) : 3 8 9, 3 9 1 (M + + H) . 
Ttmfttirm : C l8 H 19 C 1 F 2 0 3 StlT 
Sf&ffi :C 55. 60%;H 4. 92%;C1 9. 12%; 
F 9. 77%; S 8.25%. 
:C 55. 38%;H 4. 75%;C1 9. 09%; 

F 9. 8 1 % ; S 8.34%. 
3 3 : 2- [1- [(4-^Pn7iZJk) v^p/\^-> 

;t/] -l, 4-y7;^P^>-tf> 
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6- [ (4-^DD7i-JW *;U*-;U3 -6- (2, 5-V7MD7I 
- 1 -^tr/ — ;U (200mg, 0. 5 1 4mmo 1 ) £ Ml/X> 
(2 0ml) Cigj$U ->7;^f L^>h l J-n-7'5 : MX*7> (50 0 
mg, 2. 0 7mmol) SJnfcifcSk 7;Urf>#ffl^T, 4 Blfflirafl&3SSiEL&. 

«je*»ut» sftfc»«tt& v u * P7h^7^- 

(A^>:SiXf;i/=2 0 : 1) fcTHfttU e&@#£#7c„ #&nfcfi 
fe@#:£^1t>/:&fc^l/>KTift#U &fBffc£& (9 7mg, 5 1%) 

M : 1 3 7 - 1 3 9t. 

I R (ATR) v : cm -1 . 2933, 2862, 1495, 1309, 
1 1 44, 1 0 8 2, 8 8 5, 8 1 4, 7 5 0, 6 1 9, 5 5 9, 4 6 4 
c m" 1 . 

*H — NMR (4 0 OMH z , CDC1 3 ) 6:1. 10-1. 45 (3H, ra), 

1. 61 (1H, dm, J = 12. OHz), 1. 81 (2H, br d, J = 
13. 4Hz), 2. 09 (2H, br t, J = 13. OHz), 2. 55- 

2. 95 (2H, m), 6. 84 (1H, ddd, J = 12. 2, 9. 0, 

4. 9Hz) 7. 00-7. 11 (2H, m), 7. 36 ( 2 H, s), 7. 36 
(2H, s). 

MS (m/z) : 3 8 8, 3 9 0 (M + +NH 4 ) . 

Ttmfttirm :C 18 H 17 C1F 2 0 3 S£UT 

mmm : C 5 8. 3 0 % ; H 4. 62%;C1 9.56%; 

F 10. 25%;S 8.65%. 
: C 58. 01%;H 4. 49%;C1 9. 58%; 

F 10. 3 5 % ; S 8.82%. 

mmm 3 4 : 2- [1- [(4-^dd7i^) ^m^ju] -3- (2-tf 

■ ^jk±± ~> x b ± '» 7°P gik] - 1 . 4-i£2 ^ a ^ >•£ > 



89 



WO 03/055850 



T/JP02/13792 




mmm5T:n<bnrc2- [ (4-^dd7i-jw -i, 

4-^7MPA>1f> (5 2 0rag, 1. 7 2mmo 1) ^hJH> (3 0 
ml) 2- (0. 270 

ml, 2. lOmmol) M , y7/^5 : l/>h l J-n-7 , fWX*7> 

(5 0 0mg, 2. 07mmol) &1m%.fc'&. T^rf>ffH^.T, 2 4P#^D 
^Mr^bfco £^£#t&&> 2- (2 -tn^^vxh*^) x^/-;i/ 

(0. 17 0ml, 1. 2 5mmol) R^>7//f l/>hU-n-7*fM 
X*^> (3 0 0mg, 1. 2 4mmol) 7 )lzf>nffl^.~F. 

fjvzu^vtf^yj- (^^y :mm^)v=7 : i) ic-ofimu m&m 

2 0%) ^efe^*<hbT#7Co 
gfe^C: 5 5 - 5 6t:. 

I R (AT R) v : 2 9 2 7, 2877, 1621, 1496, 1323, 
1 1 9 8, 1 1 4 4, 1 0 8 4, 1 0 1 2, 8 2 9, 7 5 2, 6 3 3, 5 4 2, 
4 6 9 cm -1 . 

1 H - NMR (4 0 0MHz, CDC1 3 ) 6:2. 20-2. 35 (1H, m), 

2. 7 0- 2. 8 5 (1H, m), 3. 28 ( 1 H, td, j = 9. 5, 4. 6 
Hz), 3. 4 0-3. 5 0 (1H, m), 3. 5 4-3. 6 8 (2H, m), 

3. 71 (2H, t, J=4. 6Hz), 3. 99 ( 1 H, dd, J = 6. 7, 
2. 1Hz), 4. 14 (1H, dd, J = 14. 3, 2. 1Hz), 4. 81 

(1H, dd, J = 10. 9, 4. OHz), 6. 41 ( 1 H, dd, J = 
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14. 3, 6. 7Hz). 6. 84 ( 1 H, td, J = 9. 0, 4. 4Hz), 
6. 9 4- 7. 0 4 ( 1H, m), 7. 18-7. 30 (1H, m), 7. 39 
(2H, dm, J = 8. 3Hz), 7. 56 (2H, dm, J = 8 . 3Hz). 
MS (m/z) : 4 1 7, 4 19 (M + + H) . 
7C*fl*fffl :C 19 H 19 ClF 2 0 4 SiUT 
Sf&fi : C 54. 7 4 % ; H 4. 59%; CI 8. 50%; 
F 9. 11%; S 7.69%. 
:C 5 4. 5 4 % ; H 4. 46% ; CI 8.46%; 
F 9. 0 2 % ; S 7.81%. 

nam 3 5 : 2- [3- [(4-^pd7x^) tji^xjki -3- (2, 5 



2- [1- [ (4-^7DD7x^) -3- (2-\Z—)Vttzs 

Ih^y) -fu\i)\A -1, A-^y)V-tu^y-^> (123mg, 0. 295 
mmol) (10ml) fcfclflSU p - K;i/X>x;l/*>^— 7K?P 

#1 (2. Omg, 0. 0 1 lmmo 1) £Ua*.£&, MK:T4l^|HHl^Ufc, 

*?y-)U=50 : 1) fcT«»U e6B#£&fc. **e>nfceeB#£'v^ 
-frXCTifcitU «S3^k-&«J (8 Omg, 7 0%) Sfifi»*tl/T#fc. 
fit£ : 41-46'C. 

I R (ATR) i/ : 3 4 6 7, 2943, 1495, 1315, 1149, 
1086, 1061, 829, 762, 521cm" 1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) 6:1. 78-1. 80 (1H, m), 
2. 2 2- 2. 3 6 (1 H, m), 2. 7 5- 2. 8 8 (1H, m), 3. 20- 
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3. 40 (2H, m), 3. 4 2 - 3. 5 2 ( 1 H, m), 3. 57-3. 73 
(3H, m), 4. 81 (1H, dd, J = 10. 9, 3. 8Hz), 6. 84 
(1H, td, J = 9. 0, 4. 4Hz), 6. 9 4- 7. 0 4 ( 1 H, m), 
7. 2 2- 7. 3 0 (1H, m), 7. 39 (2H, dm, J = 8. 4Hz), 
7. 5 5 (2H, dm, J =8. 4Hz). 
MS (m/z) : 3 9 1, 3 9 3 (M + + H) . 
TtMftft&L :C 17 H 17 ClF 2 0 4 StlT 
Sfratit :C 5 2. 2 4%;H 4 . 3 8 % ; C 1 9.07%; 
F 9. 72%; S 8.20%. 
:C 5 2. 1 2 % ; H 4 . 3 6 % ; C 1 9.11%; 
F 9. 86% ; S 8.32%. 

mmm 3 6 : 2- [[(4-^dd7i^) >ui/sftz:;i/i (v^q^\^->;u) ^ 
-1, 4-v^;i/^-P^>if> 



§l»!l5T#£>n£:2 - [ (4-^7DD:7:n-;U) -1. 
4->?7MD^>t*> (2 4 0mg, 0. 7 9 3mmo 1 ) £ M!/X> (2 0 
ml) lcigfi?U ->^D / \3 1 1t/— ;U (0. 11 ml, 1. Ommol) Stfi/ 
7/^fl/>h'J-n-^M7*7> (2 5 0mg, 1. Ommol) SUA 
Xtztik. 7)V3>fm%T* 14lHIIl/fc, ^^ffi^tt^ft. ^□'s 
=^t>-/-;i/ (0. 2 2ml, 2. lmmo 1) Rt^yT/^f l/>h'J-n-7 P 
W^*7> (5 0 0mg, 2. 0 8mmol) £iD7Ljfc&, 7)Vd>mffl% 
T» 1 4l$MJnllMl«ELfc. «JE*«Urf#SftfcSS«&£>' 
U*WD7h^77^- (^^> : WrWtX^= 3 0 : 1) KTifitSgU 
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mg, 6 2%) zm&mmtisT&rzo 

107-109 IC. 

IR(ATR) v : 2 9 2 7, 2858, 1495, 1240, 1138, 

1 0 8 0, 8 7 4, 8 3 1, 7 9 6, 7 5 0, 7 0 8, 6 1 5, 5 4 8, 5 0 7, 

469, 444cm" 1 . 

1 H — NMR (400 MHz, CDC1 3 ) 6:0. 92-1. 08 (1H, m), 
1. 08-1. 22 (1H, m), 1. 22-1. 50 (3H,m), 1. 60- 
1. 75 (3H, m), 1. 7 5 - 1. 8 8 ( 1 H, m), 2. 37 ( 1 H, br 
d, J = 12. 5Hz), 2. 4 8- 2. 6 2 (1H, m), 4. 44 (1H, d, 
J = 7. 6Hz), 6. 6 8- 6. 8 0 (1H, m), 6. 8 6- 6. 9 5 ( 1 H, 
m), 7. 30 (2H, dm, J = 8. 6Hz), 7. 3 8 -7. 5 2 ( 1 H, 
m), 7. 49 (2H, dm, J = 8. 6Hz). 
MS (m/z) : 40 2, 4 0 4 (M + + NH 4 ) . 
7C3H#*fffi :C 19 H 19 ClF 2 0 2 StlT 

: C 5 9. 2 9 % ; H 4 . 9 8 % ; C l 9.21%; 
F 9. 8 7 % ; S 8.33%. 

:C 59. 1 1 % ; H 4. 93%;C1 9. 18%; 
F 9. 8 2 % ; S 8.49%. 

3 7 : 2- [6 -yp^&- 1 - [(4-jyPD7i^) XJUfr-Jl] *\ 

^v2k] -i. 4-zS7)i*w<>-£> 



6 0%fiMfefcfMt^HJ£A (1 5mg, 0. 38mmol) $fh7th'D 
7^> (10ml) Kim A. $e»H7k^T(CT^»J 5 -menfc 2- [ (4- 
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^7PD7x^W Xfr-fo—JVt^Jl] -l, 4 -> ? ^;i/^-p^>-tzf> (10 0 
mg, 0. 3 3 0mmol) ^iDAAco S^Sr^iatdT 3 0#M«#UfcSL 
1, 5-y^D^>^> (0. 10ml, 0. 7 4mmo 1) mfc, 
ttS*«»CT3BMil»Ufc«, *fitTiZX6 0%m&frm<k1-bVVJ» (15 
mg, 0. 3 8mmol) MJCT 1 5 »Mlft#bfca, 1, 5-^ 

□ ^>^> (0. 10ml, 0. 74mmol) SJSSK&^MiCT 

(^>:»KX^=1 0 : 1) KTttSSU a-6EH**#fc. *#&nfcS 
£Hf*:£^*-tf->KTSfc#U SUH^W (5 1mg, 3 0%) Sfifi^it 

M& : 7 7 - 7 9-C. 

I R (ATR) v : 2 9 3 7, 1495, 1147, 1084, 1014, 
8 9 3, 8 3 3, 7 9 5, 7 5 2, 7 0 8, 6 2 7, 5 5 9, 5 3 6, 4 6 5 
c m" 1 . 

*H-NMR (4 0 0MHz, CDC1 3 ) 0:1. 2 0-1. 35 (2H, m), 

1. 3 7- 1. 5 5 (2H, m), 1. 7 4- 1. 8 8 (2H, m), 2. 05- 

2. 20 (1H, m), 2. 4 0-2. 5 3 (1H, m), 3. 34 (2H, t d, 
J = 6. 6, 1. 3Hz), 4. 51 (1H, dd, J = ll. 5, 2. 7Hz), 

6. 83 (1H, td, J = 9. 0, 4. 6Hz), 6. 9 4-7. 0 4 ( 1 H, 
m), 7. 2 0- 7. 3 0 ( 1 H, m), 7. 38 ( 2 H, d, J = 8 . 7Hz), 

7. 5 3 (2H, d, J = 8. 7Hz). 

MS (m/z) : 4 6 8, 4 7 0 (M + + NH 4 ) . 

Ttmftffim. : C 18 H 18 B r C 1 F 2 0 2 S<hUT 

Wfcm. :C 4 7. 8 6 % ; H 4 . 0 2 % ; B r 17.69%; 

CI 7. 85%; F 8. 41%;S 7. 10%. 
WSm :C 4 7. 8 0 % ; H 3 . 8 3 % ; B r 17.67%; 
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CI 7. 86%; F 8. 65%;S 7. 2 5%. 
##0<J 2 : 4- (t-^y7x-Jk/iJJ^y) - 1 -j*^- 1 



1, 4-^>^>^t-^ (10. Og, 96. Ommol) RW^^/- 
)V (6. 6g, 9 6. 9mmol) $N, N-^fMM75H (2 0 0 
ml) izmMV. WCT t - ^fJ^ D D y 7 1 - jl/y 7 > (2 5. 2ml, 
9 6. 4mmol) 5«Tbfc. $ST^T^ S^^StCT 2 HraM^L^o 

n-?htf?7j- C\*V> : Mxf;i/=5 : 1) fCT*lt§gU mmit^ 
(3 2. Og, 9 7%) &»tfeift!R!»<!:l,T*»fc. 

I R (ATR) v : 3 3 5 0, 2929, 2856, 1427, 1105, 
822, 739, 698, 609, 501cm" 1 . 

1 H — NMR (4 0 0MHz, CDC1 3 ) 6:1. 05 ( 9 H, s), 1. 19 
<3H, d, J=6. 3Hz), 1. 4 6- 1. 7 2 (4H, m), 2. 02- 

2. 08 (1H, m), 3. 69 (2H, t, J = 6. 0Hz), 3. 78- 

3. 90 (1H, m), 7. 3 0- 7. 5 0 (6H, m), 7. 62-7. 88 
(4H, m). 

MS (m/z) : 3 4 3 (M + + H) . 

3 8 : 2- [5- (t-7"^y7x^->'JWy) -1- [(4- 

^qp7i^) xji-fr-M - 2 -^)V^y9-M -1, 4-z/7)i*u^ 

>if> m&fc 3 8 - ARtm&#: 3 8 - B) 



HO 
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nffiM5x'&t>nrc2 - [ (4-^pp^x-;w) tji^— )v^m -i, 

4 - v ? 7;i/^P^>ii > (0. 94g, 3. lraraol) ^hJH> (3 0 

mi) 4- ( t -^;u^^i-;i/f>u;^^'» -1-^^-1 

-Zfpy-JV (1. 40g, 4. lmmol) My7;^fl/>h'J-n-^ 
^)V^X^^> (1. Og, 4. lmmol) SrflDAfc^ T;i^>i§cB^,T> 

^> (1. Og, 4. lmmol) &1mXtz.\$i. T)l>3 >mmm.T. 3 0flM 

>f5yj- i^*V> : Bt^X^=6 0 : 1) UTilL, HlfBJIttte 3 8 - 
A ({fiMft) (0. 71g, 3 7%) ZM&MWVotVT. HlfEJI'ftf*: 3 8 - B 

Gt5M0 (o. 4 5g, 23%) ^m^^tvxntc. 

m&{*3 8 - A 

I R (ATR) v : 2 9 3 1, 2858, 1495, 1322, 1149, 
1109, 1088, 1012, 822, 752, 700, 613, 503, 
4 8 8, 4 6 9 cm" 1 . 

1 H — NMR (400 MHz, CDC1 3 ) 5:1. 02 (9H, s), 1. 09 
(3H, d, J=6. 8Hz), 1. 2 6- 1. 4 2 ( 1 H, m), 1. 50- 
1. 80 (3H, m), 2. 7 4-2. 8 6 ( 1 H, m), 3. 64 (2H, t, 
J = 5. 7Hz), 4. 51 (1H, d, J = 5. 6Hz), 6. 78 ( 1 H, 
td, J = 9. 1, 4. 6Hz), 6. 9 0-7. 0 0 (1H, m), 7. 30- 
7. 48 (8H, m), 7. 5 0 - 7. 5 8 ( 3 H, m), 7. 60-7. 70 
(4H, m). 
MS (m/z) : 6 2 7 (M + + H) . 
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mtiLW 3 8 - B 

I R (ATR) v : 2 9 3 1, 2858, 1495, 1147, 1107, 
1 0 8 8, 8 2 2, 7 5 2, 7 2 9, 7 0 0, 6 1 3, 5 5 9, 5 0 3, 4 7 1 
c m~ l . 

'H-NMR (4 0 0MHz, CDC1 3 ) 6:0. 94 (9H, s), 1. 00 
-1. 20 (1H, m), 1. 37 (3H, d, J = 6. 8Hz), 1. 4 0- 
1. 64 (3H, m), 2. 6 0- 2. 7 4 ( 1 H, m), 3. 48-3. 60 
(2H, m), 4. 43 (1H, br d, J = 9. 3Hz), 6. 69 ( 1 H, 
td, J = 9. 0, 4. 4Hz), 6. 8 4-6. 9 3 (1H, m), 7. 24- 
7. 45 (9H, m), 7. 48 (2H, d, J = 8. 6Hz), 7. 52- 
7. 6 2 (4H, m). 
MS (m/z) : 6 2 7 (M + + H) . 

MffiW 3 9 : 5- [(4-^ any x.~)l>) )V~\ -5- (2, 5-^:7 

)\,j-U7 3L-)V) - 4 - 1 -^>2J-)l 



H»J3 8Tl#en^c2 - [5- (t-Wy7i^k>UM+-» -1 
- [ (4->7UU73L-)\<) 7Jl^-;i/| -2-^9-)V^>^-)V] -1, 4-v 
y)V^u^y^y (m®ifc3 8-A) (7 1 Omg, 1. 13mmo 1) « 
(2 0ml) fcl$T\ZT7yit7km-¥*Ji;> (0. 6 4 

mi) jiTtfc. mrmT'&, fcfom&^uizxi 4mmmwvr^.o fc^miz 
mmmw7k (20ml) &Mx.rc'&. ^x^;ux-^;n^Tjtti±sb> mmm& 




OH 
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rco ftbtiitm&ttoftto&^v^zTmmtis* mmt&to (2 8 3m g , 

6 4%) Se6»*ttTftfc.- 
8 4-8 6*0. 

I R (ATR) v : 3 3 6 7, 2937, 1496, 1138, 1084, 
1051, 1012, 82 9, 754, 729, 708, 621, 561, 
5 3 2, 4 7 1 cm" 1 . 

1 H — NMR (4 0 0MHz, CDC1 3 ) 6:1. 07 ( 3 H, d, J = 
6. 8Hz), 1. 4 0- 1. 8 5 (5H, m) , 2. 7 5 - 2. 9 0 ( 1 H, 
m), 3. 64-3. 75 (2H, m), 4. 54 (1H, d, J = 6. 6Hz), 

6. 77 (1H, td, J=9. 0, 4. 4Hz) 6. 9 0-7. 0 0 ( 1 H, 
m), 7. 33 (2H, d, J = 8. 4Hz), 7. 4 3-7. 6 0 ( 1 H, m), 

7. 51 (2H, d, J = 8. 4Hz). 

MS (m/z) : 3 8 9, 3 9 1 (M + + H) . 
Ttmftffim : C 18 H 19 C 1 F 2 0 3 S<hLT 

: C 5 5. 6 0%;H 4 . 9 2 % ; C 1 9.12%; 

F 9. 77%; S 8.25%. 
: C 5 5. 4 2 % ; H 4. 83%;C1 9.10%; 
F 9. 85%; S 8.30%. 

mmm 4 0 : 5- [(4-^pp:7x-;i/) -5- (2, 5-^:7 




OH 



»!|3 8T?H5nfc2 - [5- (t-^JI/^7xZJk>UM+y) -1 
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- [ (4-^dd7x-;W ^;u*n;w -2-*?mu^>3MW -1, 

7)\,*U^>-V> 8-B) (4 5 0mg, 0. 7 1 7mmo 1 ) SrJft 

lb*^l/> (10ml) 3K^TfcT7y<b7lc*-tr U S» (0. 41 

ml) £fflTFb£. I^TUT^ SJ*«*MKlT 1 4^W«^Ufc. EfcttK: 
gafP«#7K (2 0ml) &m?LfcW:, ^l^H-f^CTitti U WHIB£ 

7h^77^- (^>:»KlfJH2 : 1) KTttSU 

^Co fl6nfcifij|lltt«SA+U->K:THMU, «Sa^«; (194mg, 

7 0%) *eft»*ilT»fc. 

116 : 6 7 - 6 9t. 

I R (ATR) v : 3 5 3 7, 2933, 2868, 1481, 1308, 
1 2 7 9, 1 2 4 0, 1 1 4 4, 1 0 7 8, 8 2 2, 8 0 2, 7 5 4, 7 1 2, 
665, 613, 54 4, 469 cm" 1 . 

1 H — NMR (4 0 OMHz, CDC1 3 ) <5:1. 08-1. 22 ( 1 H, m), 
1. 23 (1H, t, J = 5. 2Hz), 1. 36 (3H, d, J = 6. 8Hz), 
1. 4 5- 1. 7 0 (3H, m), 2. 6 7-2. 8 0 ( 1 H, m), 3. 50- 
3. 65 (2H, m), 4. 45 ( 1 H, d, J = 8. 3Hz), 6. 73 ( 1 H, 
t d, J = 9. 0, 4. 6Hz) 6. 8 8 - 6. 9 7 ( 1 H, m), 7. 31 
(2H, d, J=8. 8Hz), 7. 3 4- 7. 4 8 (1H, m), 7. 49 
(2H, d, J=8. 8Hz). 
MS (m/z) : 3 8 9, 3 9 1 (M + + H) . 
7tmfttfrm : C 18 H 19 C 1 F 2 0 3 S£LT 

Sfrafii : C 55. 6 0 % ; H 4. 92%; CI 9. 12%; 

F 9. 7 7% ; S 8.25%. 
HftJtt : C 5 5. 4 8 % ; H 4 . 8 4 % ; C 1 9.01%; 

99 



WO 03/055850 




[CT/JP02/13792 



F 9. 7 6 % ; S 8.32%. 

mmm 4 1 : 2- [s-^p^-i- [(4-^pd7x-» 7ji/fr-;i/i - 

2-^)\/^yj-)V\ -1, 4-zs? HJru^y^y 




mfoms 9-m<D*-ifc5 - [ (4-^ud7x-jw -5- (2, 

5 - v^;u^-d ;7x— - 4 - 1 -^>^ / — ;p (2 9 0mg, 

0. 7 4 6mmol) WHI« (2 9 0mg, 0. 8 7 4mmol) ^1 
itt^Uy (8ml) \Z®ML. ^iZXm^T. h'j7x;WX7^> 
(2 3 0mg, 0. 8 7 7mmol) ^m\L^Vy (2ml) \zmMVtz.mm. 

^ (2 9 0mg, 0. 8 7 4mmol) M'HJ7x-M7n7^ > (2 3 0 
mg, 0. 8 7 7mmol) &*.%iTlZTmZ-. KfoWi&'gWZT 6 P#PeiM#L 
tco ™^iEiiLT#bnfeM$y'J*WP7h^77^- (^\ 
*-tf-> : Wm^A= 15:1) CTiiL> ^fB^L^tl (3 3 1 mg, 

9 8%) ^m^m^tvxmco 

IR(ATR) v : 2 9 6 6, 1 4 9 5, 1 3 2 1, 1 2 3 8, 1 1 4 7, 
1 0 8 8, 1 0 1 2, 7 8 9, 7 5 2, 7 2 9, 7 1 2, 6 1 3, 5 5 9, 
5 3 6, 4 7 1 cm" 1 . 

'H-NMR (4 0 OMH z , CDC1 3 ) <5: 1. 07 (3H, d, J = 
6. 8Hz), 1. 4 6 - 1. 6 0 ( 1 H, m) , 1. 77-2. 11 (3H, 
m), 2. 7 4-2. 9 0 ( 1 H, m), 3. 41 (2H, t, J=6. 7Hz), 
4. 49 (1H, d, J = 6. 6Hz), 6. 78 ( 1 H, td, J = 9. 1, 
4. 6Hz), 6. 9 0 - 7. 0 0 (1 H, m), 7. 33 (2H, d, J = 
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8. 7Hz), 7. 4 5 - 7. 6 0 ( 1 H, m), 7. 52 (2H, d, J = 
8. 7 Hz). 

MS (m/z) : 4 5 1, 4 5 3 (M + + H) . 

m MM 4 2 : 2- [5-:/P^E-l- [(4-?PP:7jc-JI/) 7ji^~;t/] - 

2 -^^)V^y^)V\ -1, 4- v7;u^-p^>-tf> 



^»J4 0T#^tlfc5- [ (4-i7DU7x^) -5- (2, 

5-y7JWD7xZJW -4-^^;W- 1 ~^>^y-;U (170mg, 

0. 4 3 7mmo 1) WMIkM (17 0mg, 0. 64 8mmol) *I 
it^^U> (8ml) *tii\ZXm&T* h'J7x-MX7^> 

(13 5mg, 0. 5 1 5mmo 1) ^DX. SM^fit'Tl 4Ptf B »b 
tz, KJfcm\zm0kikmM (170rag, 0. 4 3 7mmol) HJ :7xn;u 
*X7^> (13 5mg, 0. 5 15mmol) ^TfC^T^Tin*., 

?h^77^f- (^t>:»^=i 0:1) mzik&vo 

(19 2ms. 9 7%) ^ife«ilT#fc. 

IR(ATR) v : 3 0 9 1, 2966, 1496, 1296, 1246, 
1 142, 1080, 889, 839, 754, 710, 627, 553, 
5 13, 4 7 1 cm -1 . 

l H — NMR (400 MHz, CDC1 3 ) 6:1. 18-1. 31 (1H, m), 

1. 37 (3H, d, J = 6. 8Hz), 1. 5 0 - 1. 7 0 ( 1 H, m), 

1. 78-1. 92 (2H, m), 2. 62-2. 80 ( 1 H, m), 3. 20- 
3. 40 (2H, m), 4. 44 (1H, d, J = 8. 5Hz), 6. 73 (1H, 




Br 
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td, J = 9. 0, 4. 5Hz) 6. 8 8 - 6. 9 8 (1 H, m), 7. 30 
(2H, d, J = 8. 6Hz), 7. 3 0 - 7. 5 0 ( 1 H, m), 7. 49 
(2H, d, J =8. GHz). 
MS (m/z) : 4 5 1, 4 5 3 (M + + H) . 

mMW4 3 : 2- [1- [(4-^aa7i-Jl/) ^JMvgJjJ -2-*^- 

5- Q<±jkf^) ^l>£2k3 -l. 4-v^;i/^-n^>-ii> (att^4 3-A 

14 3-B) 



-2-^^;^>^;H -1, 4-y-7)V*w<y*ty (3 2 5mg, 

0. 7 19mmol) S^JS«4 2T^6nfc2- [5-^O^E-l- [ (4 

-^pd7izjW -2-p*^;w^>^;u] -i, A-vy^u 

^>-tf> (1 8 5mg, 0. 41 Ommo 1 ) ^r^h^t h*D77> (2 5 
m 1 ) th'J-^A ft^f + yF ( 1 6 0 m g , 2. 28 

mmol) £7k?$Tl3Tin*_7Co gfitl 4StFlim *k#Tfc:TKJS»cfc:J- 
hU^A Wh+yK (190mg, 2. 71mmol) ^JnAfco 

iX^=3 0 : 1) ICTfflSl, m$m&te43-A (EM®) (18 5mg, 
3 9%) &ifi«|««jtl/T, «8EStt#4 3 -B (ffiffitt) (18 6mg, 

3 9%) $ife»ibT#fc, 
M'I4#:4 3 - A 

I R (ATR) v : 2 9 1 6, 1493, 1321, 1238, 1146, 
1 0 8 8, 1 0 1 2, 7 8 9, 7 5 2, 7 1 2, 6 1 3, 5 5 9, 5 3 6, 

4 6 9 cm -1 . 
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1 H — N M R (400 MHz, CDC1 3 ) 6:1. 08 (3H, d, J = 

6. 9Hz), 1. 4 0- 1. 54 ( 1 H, m), 1. 5 5 - 1. 8 5 (3H, 
m), 2. 10 (3H, s), 2. 50 (2H, t, J = 7. 2Hz), 2. 75 
-2. 90 (1H, m), 4. 51 ( 1 H, d , J = 6. 1Hz), 6. 78 

(1H, td, J = 9. 1, 4. 4Hz), 6. 9 0- 7. 0 0 ( 1 H, m), 

7. 33 (2H, d, J = 8. 6Hz), 7. 4 5-7. 6 0 ( 1 H, m), 
7. 5 2 (2H, d, J = 8. 6Hz). 

MS (m/z) : 4 1 9, 4 2 1 (M + + H) . 

HRMS (FAB) : C 19 H 22 C 1 F 2 0 2 S 2 (M + + H) tVX 

mmm : 4 1 9 . 0 7 1 8 
mmm : 4 1 9 . 0733 

Mi#4 3 -B 

I R (ATR) v : 2 9 5 2, 2920, 1493, 1308, 1232, 
1 1 7 6, 1 1 4 9, 1 0 9 0, 8 2 7, 7 5 0, 6 2 9, 5 9 0, 5 5 7, 
532, 472cm" 1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) 6:1. 10-1. 30 ( 1 H, m), 

1. 37 (3H, d, J = 6. 6Hz), 1. 5 0- 1. 6 5 (3H, m), 

2. 03 (3H, s), 2. 3 0 -2. 5 0 (2H, m), 2. 64-2. 78 
(1H, m), 4. 44 (1H, d, J=8. 6Hz), 6. 73 ( 1 H, td, 

j=9. o, 4. 5Hz), 6. 8 6-6. 9 8 ( 1 H, m), 7. 30 (2H, 
d, J = 8. 6Hz), 7. 3 4-7. 4 6 ( 1 H, m), 7. 48 (2H, d, 
J = 8. 6Hz). 

MS (m/z) : 4 1 9, 4 2 1 (M + + H) . 

HRMS (FAB) : C 19 H 22 C 1 F 2 0 2 S 2 (M + + H) tbt 

JSffiflg : 4 1 9 . 0 7 18 

mmm : 4 1 9 . 0715 
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%mm 4 4 : 2- [1- [(4-^DP7x^) 7> )\A - 2-^^)1- 




|1?J£#|4 3T#Wc2 - [1- [ (4-2UU7^-)V) tji^-;h -2 

5- ^>^;H -l, 4-v ? 7;u^-p^>-tf> (^14 

#4 3-A) (180mg, 0. 4 3 0mmol) ^WfU> (10ml) 
^THT3-^7PDiii^m§m (8 9mg, 0. 5 2mmol) £ 

yU*Wo7h^77^- (i^bp<^lx> : ^^/-;b=4 0 : 1) \zxm 

rnvm^it^m d72mg, 92%) ^m^m^mtvxmco 

I R (ATR) v : 2 9 2 0, 1495, 1317, 1279, 1238, 
1 1 4 6, 1 0 8 6, 1 0 3 6, 8 2 9, 7 8 9, 7 5 2, 7 1 2, 6 1 5, 
5 5 9, 4 7 1 cm -1 . 

1 H — NMR (4 0 0MHz, CDC1 3 ) 6:1. 00-1. 10 (3H, m), 
1. 5 0 - 1. 7 5 (1H, m), 1. 78-2. 10 (3H, m), 2. 60 
(1. 5H, s), 2. 60 (1. 5H, s), 2. 6 5- 2. 9 0 (3H, m), 
4. 50 (1H, d, J = 7. 6Hz), 6. 77 ( 1 H, td, J=9. 2, 
4. 4Hz), 6. 9 0- 7. 0 0 ( 1 H, m), 7. 32 (2H, d, J = 
8. 5Hz), 7. 4 0- 7. 6 0 ( 1 H, m), 7. 50 (2H, d, J = 
8. 5Hz). 

MS (m/z) : 4 3 5, 4 3 7 (M + + H) . 

HRMS (FAB) : C 19 H 22 C 1 F 2 0 3 S 2 (M + + H) tlT 

mtfcm : 4 3 5 . 0 6 6 7 

mmm : 4 3 5 . 0 6 5 5 
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nmm 4 5 : 2 - [1- [(4-^dd7x^) xjv^^jv] 

5- (x^frzjyy * ^y^-M -1, 4-^^;p^-p^>-bf> 



#:43-B) (175mg, 0. 4 18mmo 1) ^tofl/> (10ml) 
£»#U 3K3ftTKT3-^nDiB£,e3HK (8 7mg, 0. 5 Ommo 1) € 

y'J^'MDYh^77^- M^fl/>:^^y-^=4 0 : 1) KT« 
»U £&IS#:£#fco #£n&e6@#£^x^x-7\>UfcTfti£U SiE 
te£#J (118mg, 6 5%) S6M*tl/T»fc, 
M : 107-112 

I R (ATR) v : 3 0 8 7, 2943, 1496, 1315, 1 2 42, 
1 1 7 8, 1 1 4 9, 1 0 8 8, 1 0 2 8, 8 2 9, 7 3 1, 6 2 3, 5 8 4, 
5 3 8, 4 5 7 c m _1 . 

1 H — NMR (4 0 OMHz, CDC1 3 ) 6:1. 15-1. 40 (4H, m), 
1. 4 5-2. 0 0 (3H, m), 2. 5 0- 2. 8 5 ( 3 H, m), 2. 54 
(3H, s), 4. 46 (1H, d, J = 8. 1Hz), 6. 78 ( 1 H, t d, 
J=9. 0, 4. 7Hz), 6. 9 0- 7. 0 0 (1H, m), 7. 32 (2H, 
d, J = 8. 4Hz), 7. 3 5-7. 5 0 ( 1 H, m), 7. 49 (2H, d, 
J=8. 4Hz). 

MS (m/z) : 4 3 5, 4 3 7 (M + + H) . 

Ttmftffim : C 19 H 21 C 1 F 2 0 3 S 2 iLT 

mnHS. : C 52. 4 7 % ; H 4. 87%; CI 8. 15%; 
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F 8. 7 4% ; S 14.74%. 

mWim : C 52. 4 4 % ; H 4. 85%; CI 8. 17%; 

F 8. 7 9% ; S 14.6 3%. 

mffi&\4 6 : 2- [1- [(4-^DP7x^) Xjkfeik] -2~^>>U- 

5- (2i±2kZikfe2k) -i. 4-zS7)V*ni>'V> 




mMM4 4-Vn*>ntz.2 - [1- [ (4-^DD7x^) 7Jl/*x;i/] -2 

-*3\>u- 5 - u^yui/:^ -;i,) ^>^;w] -1, 4->?7;i/^D^>-tf 

> (7 6mg, 0. 18mmol) &fflt* : ?U> (5ml) fc»#U jfcftT 
KT3 -ZUUm&MMWL (3 6mg, 0. 2 1mmol) £Jnx.fc&, ^ififc 

T2B#rpiJftj^Lrco ^**^«WLT»6»nfc3»s**^u*y;w^D^h 

#:^U &SBfb-&«& (6 lmg, 7 7%) *66t&*<!:bT^fc. 
1 1 5 - 1 1 7*0. 

I R (ATR) v : 3 0 7 8, 2937, 1493, 1 3 1 1, 1286, 
1 2 3 0, 1 1 5 1, 1 1 3 6, 1 0 8 6, 8 3 1, 7 5 4, 7 2 9, 7 1 2, 
6 2 3, 5 4 2, 5 1 9, 4 7 1, 4 5 9 cm- 1 . 

'H-NMR (4 0 OMH z , CDC1 3 ) 6:1. 03 (3H, d, J = 
7. 1Hz), 1. 6 0- 1. 8 0 (1 H, m), 1. 8 5 - 2. 2 0 (3H, 
m), 2. 7 0 -2. 9 0 ( 1 H, m), 2. 94 (3H, s), 3. 07 (2H, 
t, J = 7. 8Hz), 4. 49 (1H, d, J = 7. 8Hz), 6. 76 ( 1 H, 
td, J = 9. 1, 4. 5Hz), 6. 9 0- 7. 0 0 ( 1 H, m), 7. 32 
(2H, d, J = 8. 5Hz), 7. 3 5 - 7. 6 0 ( 1 H, m), 7. 49 
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(2H, d, J = 8. 5Hz). 
MS (m/z) : 4 5 1, 4 5 3 (M + + H) . 
Ttmftffim : C 19 H 21 C 1 F 2 0 4 S 2 <hLT 
SfrafS :C 5 0. 6 1 % ; H 4 . 9 6 % ; C 1 7.86%; 

F 8. 43%;S 14.22%. 
mmm : C 5 0 . . 5 7 % ; H 4 . 7 4 % ; C 1 7.85%; 

F 8. 5 8% ; S 14.2 5%. 
H«J 4 7 : 2- [1- {{4->7UU7 3L-)\,) -2-*^)V- 

5- (^^TJi/fr^w) ^>^;i0 -1, 4--jy)V^u^y^y 




D!«J4 5Tr#^>tife2 - [l- [ (4-^dd7izjW 7jMs-;P] -2 
-*3\>u- 5 - (^^TJl^-rrjp) ^>^;u] - l , 4-^^;^o^>if 
> (6 6mg, 0. 15mmol) Zmtt^Uy (5ml) fcJg#U tKJ^T 
ICT3 -^PPil^m^ (3 2mg, 0. 19mmol) «m MC 

v^u- m\\L^v>: *$;-)v=i o o : i) &&mw* 
%m (52mg, 7 6%) &m&m*ti^xnfr B 

MM : 1 A 2-1 A 4*C. 

I R (ATR) v : 3 0 8 2, 2937, 1495, 1317, 1290, 
1 2 3 4, 1 1 5 1, 1 1 3 0, 1 0 9 2, 8 3 1, 7 6 9, 7 5 4, 7 3 1, 
7 1 2, 6 2 5, 5 44, 5 2 5, 5 0 3, 4 7 2, 4 4 9, 4 1 7 cm" 1 . 
1 H — NMR (400 MHz, CDC1 3 ) 5:1. 15-1. 40 (1H, m), 
I. 32 (3H, d, J=6. 6Hz), 1. 40-2. 05 (3H, m), 
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2. 65-3. 10 (3H, m), 2. 88 ( 3 H, s), 4. 46 ( 1 H, d, 

J=7. 1Hz), 6. 77 (1H, td, J = 9. 1, 4. 6Hz), 6. 90 

-7. 00 (1H. m), 7. 32 (2H, d, J=8. 4Hz), 7. 35- 

7. 50 (1H, m), 7. 49 (2H, d, J = 8. 4Hz). 

MS (m/z) : 4 5 1, 4 5 3 (M + + H) . 

7C*^*f« : C 19 H 21 C 1 F 2 0 4 S 2 <hLT 

aaiH : C 50. 61%;H 4 . 6 9 % ; C 1 7.86%; 

F 8. 43%; S 14.22%. 
£2Mffi : C 5 0. 4 8 % ; H 4 . 5 9 % ; C 1 7.93%; 

F 8. 5 7 % ; S 14.09%. 

mmm 4 8 : 4- [(4-^dp7i^) ^jufr^k] -4- (2, 5-^7 



^»J5T#e)tlfe2 - [ (4-^DP7i-;W -1, 
4-> ? 7;^D^>-if> (1. Og, 3. 30mmol) ^fh7hKP77> 
(70ml) £}g«L» - 7 8X:\ZXn- 7 T-frVfy&O^*-*}- > mm 
(1. 57M, 5. 3ml, 8. 3mmol) SrflTFLfc. SrFifcTfk KJfcSE 
£-7 8t)CTl O^lt^U ^e>^X^TlCT3 0#Klft#Lfc. Rfom\Z 
-7 8 t CCT2-7*D ; &X?Jl/X-f^ (0. 55ml, 3. 9mmo 1) ^ 
TL> iTH7E 1 4NFK^tj-TMtd#«aUfc. fijfcttfc* (2. 0ml) 

: BfBfcX3\>U= 5 : 1) CTffiib, afiH#*»&. 
^y-rVT'D^I/X-f^/Sl^^l/XCT^t. 8J8Bfc£«& (3 17mg, 




CI 
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26%) *e&ffi*£VTnrz. 0 

157-160 TC. 

IR(ATR) v : 2 9 6 6, 2 8 6 2, 1 4 9 6, 1 3 0 9, 1 1 8 8, 
1 1 4 9, 1 0 8 6, 1 0 1 2, 8 9 9, 8 4 1, 8 0 8. 7 5 0, 7 1 0, 
6 2 9, 5 9 2, 5 6 9, 5 3 6, 5 1 5, 4 7 1 cm- 1 . 
1 H — NMR (400 MHz, CDC1 3 ) 6:2. 40-2. 80 (4H, m), 
3. 32 (2H, t, J = 12. 5Hz), 4. 02 (2H, d t , J = 
11. 8, 3. 3 Hz), 6. 82-6. 95 (1H, m), 7. 05-7. 17 
(2H, m), 7. 38 ( 2 H, s), 7. 39 (2H, s). 
MS (m/z) : 3 7 3, 3 7 5 (M + + H) . 
TtMftffim :C 17 H 15 ClF 2 0 3 SilT 

: C 5 4. 7 7%;H 4 . 0 6 % ; C l 9.51%; 
F 1 0. 1 9% ; S 8.60%. 

mmm c 54. 5 5 % •, h 4 . 0 0 % ; c 1 9.69%; 

F 10. 3 3 % ; S 8.64%. 

mmm 4 9 : 5- [ (4-^dd7i-^) -5- (2, 5-^7 




CI 



$kmm2 9Ti#e>n/t 5 - [ (4-^dd7x-jw - 5- (2, 

5-y7JWD7iril/) - 1 - ^>37y-;U ( 3 9 0 mg, 1. 04 
mmo 1 ) ©jfcg-fb^^l/> (6ml) h UXfJI/75> (15 2^1, 

1 . 0 9 mmo 1 ) , *5<J;D^ o;UJi^4-^ K0 7i-^ ( 2 2 0 mg, 
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1. 0 9mmol) Sin A, gfit'2 4W#lfc. £fSiSFK«IiL, 
©5- [ (4-^DD7x-JW -5- (2, 5-y7MD7x 

^>?Jl/= 4 - Z h □ 7 x - J^^J^t- h (7 5 9mg) t# 

^>n^mi^5- [ (4-^dd7x-;|/) ;ui/*x ;w -5- (2, s-v 5 ?^ 

tD7x-JW ^>5=-;i/=4-— h07i-^=*^t- h (2 6 8mg) £ 
Mit^9-U> (4ml) \zmttls, b U If^75 > ( 7 6 . 7/i 1, 

0. 5 5 lmmo 1) , *<ktftniji?> (46. Owl, 0. 551 
mmo 1) SjtaAfe^ Mtl 5«rM«^Ufc. Kft&lffi&ilttrU WSftfc 

(MgS0 4 ) n%ntzmk**l£i<' x )tl>f)Vtl : yI±>7U^btf 
774- (40% iiXfJKA+1t» T»»U «IEffc'&«!j (1 2 8mg, 
7 4%) **»fitt««tL/T»fc. 

I R (AT R) v : 3 0 8 6, 2954, 2875, 1689, 1583, 
1 4 9 6, 1 4 2 3, 1 3 2 1, 1 1 7 6, 1 1 4 7, 1 0 8 4, 1 0 1 2, 
87 4, 752, 536, 467 cm" 1 . 

1 H — NMR (4 0 0MHz, CDC 1 3 ) 6: 1. 2 6 - 1. 3 8 (2 H, m) , 

1. 5 4- 1. 7 3 (2H, m) , 1. 7 8- 1. 9 0 (4H, m) , 2. 09 
-2. 20 (1H, m), 2. 42-2. 5 2 (1H, m) , 3. 19- 

3. 40 (4H, m) , 3. 9 6-4. 0 5 (2H, m) , 4. 52 ( 1 H, 
dd, J = ll. 5, 2. 7Hz) , 6. 83 ( 1 H, td, J = 9. 1, 

4. 4Hz), 6. 94-7. 01 ( 1 H, m) , 7. 21-7. 28 (1H, 
m), 7. 38 (2H, d, J = 8. 6Hz), 7. 52 (2H, d, J = 
8. 6Hz) . 

MS (m/z) 4 7 2 (M + + H) . 

HRMS (FAB) : C 22 H 24 C 1 F 2 N0 4 S (M + + H) b. LT 
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: 4 7 2 . 1 1 6 1 
fttitm : 4 7 2. 1 1 2 4 
##08 3 : 4- Oj^ikZikfeik) ~ 1 -79 
0 




^i^Jft^T, 4- c^^;^^-) -i-^/-;v(i. Olg, 8. 4 0 
mmo 1 ) (Dm.it *=5-V> (10 0ml) mWilZ 3-? DDMI§!l 
(3. 04g, 17. 6mmol) £j)Dx., 1ST 2 0 B#HJft^Ufc. £JS»7 

ttU : mt*?-U> (=1:20) BltiM <fc 0 UUit^m 

(1. 2 1g, 9 5%) ^MMtitLTtfe. 

I R (ATR) v : 3 4 9 4, 2931, 2877, 1457, 1413, 
1 2 8 2, 1 1 2 2, 1 0 5 4, 1 0 2 9, 9 6 6, 8 2 7, 7 6 5, 5 1 8, 
4 6 2 cm -1 . 

1 H — NMR (400MHz, CDC1 3 ) 6:1. 55-1. 91 (3H, 
m), 1. 91-2. 11 ( 2 H, m) , 2. 92 (3H, s), 3. 09 

(2H, t, J = 7. 9Hz) , 3. 72 (2H, t, J = 6. 1Hz) . 
MS (m/z) : 1 5 3 (M + + H) . 

###|J 4 : 4- OLf2k^ik2-£^ik) - i-y^y-)i 

9 

H0 ^ — ^ 

*JftJf#T, 4- (^3MU^**) - 1 - (4 6 5mg, 3. 8 7 

mmo 1) ©f h7tFP77> (15ml) . *5«fc#7jc (3m 1) ©fll'&iSifc 
tCia3^5(lB6^-h U^A ( 1 . 2 4g, 5. 8 Ommo 1) ^JdA, 1ST 
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21. 5mmmwvrc.o K^mr^mtm. R^mm^mt^^uy^x^v, 
•fe^-r h3i§t'#L.fc. 5r«^MffiM^ mt^vy&i&x, mmrn^-Y 

7^-t:^L, : *M^5Pl/> (=1 : 10) ^ffi^£D$lfEte^ 

(160mg, 3 0 %) Zy&M&WftWtLTmco 

IR(ATR) v : 3 3 6 9, 2937, 2867, 1658, 1452, 
1 4 1 1, 1 0 5 4, 1 0 0 6, 9 4 1, 6 9 4 cm -1 . 
1 H — NMR (4 0 0 MHz , CDC1 3 ) 6:1. 40-1. 5 5 ( 1 H, 
br), 1. 68-1. 83 (2H, m), 1. 93-2. 08 ( 2 H, m) , 
2. 92 (3H, s) , 3. 09 (2H, t, J=7. 9Hz) , 3. 72 
(2H, t, J =5. 5H z) . 
MS (m/z) : 1 3 7 (M + + H) . 

mmm 5 0 : i-^pd-4- ^>^)vt.)v^)v) ^>if> 



4 - 9 □ >if y^Jly 4 >mi- b U V A ( 3 0 6mg, 1. 54 
mmo 1) M^X^y^DS H (0. 18ml, 1. 5 4mmo I ) £n - 

(i5mi) \zimx. 7 oricxsBtrM^L^o m^x^m^k. 

muzmfcrnmisfz.. mmzwrn^jizmz.. 7K, ma^wmnrnzmm^ 
s/^yj-izwL. s\*-y-> :mm^)i> (=8 : i) mih^iomm^m 

(2 9 9mg, 7 3%) *&&W!LWhlsX%Tco 
H*: 1 4 7. 5- 1 4 8. 5V,. 




o=s=o 
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I R (ATR) v : 3 0 6 0, 3029, 2994, 2942, 1583, 

1 5 7 1, 1 4 9 2, 1 4 7 5, 1 4 5 4, 1 3 9 6, 1 3 1 1, 1 2 9 4, 

1 2 7 4, 1 1 4 7, 1 0 8 7, 1 0 1 4, 9 7 7, 9 1 7, 8 3 1, 7 7 3, 

7 5 7, 6 9 6, 6 4 2, 5 3 2, 4 6 2 cm -1 . 

1 H — NMR (4 0 0MHz , CDC1 3 ) 6:4. 31 (2H, s), 

7. 2 3- 7. 3 8 (4H, m) , 7. 3 8-7. 4 6 (2H, m) , 7. 4 9 

-7. 5 8 (2 H, m) . 

MS (m/z) : 2 6 7 (M + + H) . 

MMM 5 1 : i-/7Dn-4- ( 5 - *9-JlX)l7fr~)V- I -y x.~)l^>^- 




CI 



1 _/ 7Da _ 4 _ (^>v?;i/x;i/*— )V) ^>-if> (9 0mg, 0. 33 7 
mmoi) > ##^J3T#6»nfe4- (tWI/TJI^XJI/) -1-Zf&/— )V 
(69mg, 0. 4 5 3mmol) *i^>7;^U>h'J-n-^l/W 
&zr> (233mg, 0. 96 5mmo 1 ) <D h;i/X> (2 0ml) mm&7)V 

(=2 : 1) »ttiaP«fcO«ffi{fc-&«» (44mg, 3 3%) *efi0fttl/T^fc. 

: 151-152 1:. 
IR (ATR) v : 2 9 3 7, 2867, 1577, 1467, 1396, 
1 3 1 9, 1 2 7 0, 1 2 0 3, 1 1 4 7, 1 0 8 7, 1 0 5 8, 1 0 1 4, 
9-62, 842, 802, 755, 696, 632, 565, 530, 474, 
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4 2 0 cm" 1 . 

1 H — NMR (4 0 OMH z , CDC1 3 ) 6:1. 34-1. 5 2 (2 H, 
m), 1. 79-1. 97 ( 2 H, m) , 2. 13-2. 28 ( 2 H, m) , 
2. 45-2. 58 (1H, m) , 2. 86 (3H, s), 2. 89-3. 00 
(2H, m) , 4. 01 (1H, dd, J = ll. 2, 3. 9Hz), 7. 08 
(1H, d, J = 8. 1Hz) , 7. 22-7. 47 (8H, m) . 
MS (m/z) : 4 0 1 (M + + H) . 
Ttmftffi :C 18 H 21 C10 4 S 2 tlT 

mWaM : C 5 3. 9 2%;H 5 . 2 8 % ; C 1 8.84%; 

S 16.0 0%. 
n®m :C 5 3. 9 2 % ; H 5 . 2 1 % ; C 1 9.05%; 

S 15.88%. 

MmM 5 2 : l-^DP-4- (5^jg2k^2kZ^^2kz 1 -7xZJK>5 : 

;10 Xjkfrxji^>"g> 



(122mg, 0. 4 5 7mmo 1 ), ###|4Tf#S>ft&4- (;*3SH^;l/7 
4 ~)V) - 1 (8 lmg, 0. 5 9 5mmo 1 ) M^y/y^f 

l/>hU-n-y5 1 MX7|N7> (2 2 lmg, 0. 9 1 6mmo 1 ) <D MUX 
> (15ml) »SE*T;U=f>»H^tT2 BF^DiM^Ac tfitt^i. 

mt^^U> : *5>;-)V (=100:1) jgffiSM; D *#<£>n 




0=S=0 




CI 
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fcSfiM^^X^Ux-T-JWfcDH^II^ W^it^ (20rag, 1 1 %) 
Bt& : 9 8. 5 -9 9. 5<C. 

I R (AT R) v : 2 9 3 5, 2856, 1575, 1473, 1455, 
1 3 9 2, 1 3 0 9, 1 2 7 6, 1 1 4 3, 1 0 8 1, 1 0 1 6, 9 4 6, 
8 2 9, 7 9 4, 7 5 5, 6 9 4, 6 2 4, 5 6 3, 5 2 0, 4 6 4 cm -1 . 
1 H — NMR (4 0 0MHz, CDC1 3 ) (5:3 2 - 1. 50 (2H, m), 

I. 70-1. 90 ( 2 H, m) , 2. 15-2. 28 ( 1 H, m) , 2. 45 
-2. 70 (2H, m) , 2. 52 (3H, s) , 4. 02 ( 1 H, d d , J = 

II. 4, 3. 8Hz), 7. 05-7. 12 ( 1 H, m) , 7. 20- 
7. 4 7 (8H, m) . 

MS (m/z) : 3 8 5 (M + + H) . 
7C*##f : C 18 H 21 C 1 0 3 S 2 £LT 

: C 56. 16%;H 5. 5 0 % ; C 1 9. 21%; 

S 16.66%. 
: C 5 6. 0 3%;H 5 . 3 7 % ; C 1 9.29%; 
S 16.69%. 

mmm s 3 : 1- [ 1 - [ (4-^dp7i^) tjv^m -5 - <^^;u 



ci 

4-^DO^>f>7^7-f>ith>Jl>A (2 0 3mg, 1. 02 
ramol) i^2-7MD^>^D5H (12 4/tL, 1. 0 2 
mmo 1 ) ^n-^^y-;U (5ml) Kin*., 7 OtCT 5 B#fH1JI#lxfc. S 
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(1 1 1 m g ) £t#£o 

#C^T, #£n£SMft* (3 5mg) , ##^J3T#bnfe4- (pWI/* 
M'JW -l-^Z-Jl' (3 8mg, 0. 2 5 0mmo 1) ^<ktfy7/^ 
f U>hU-n-yfMX*7> (6 0mg, 0. 2 4 6 mm o 1 ) <D MUX 
> (10ml) iS?R£7;U:^>f?B&Tl 7. 5^KllPj»a8iEUfc. MU^H^ 

k#u s\*d-> -.mmx-^jv (=1:1) mta^'omt^t^m^m^mw 

(4 6mg) tbWc, 
S4^ : 167-168 1:. 

I R (ATR) v: 2 94 8, 2867, 1614, 1579, 1488, 
1 4 5 5, 1 3 9 6, 1 3 1 9, 1 2 9 0, 1 2 6 8, 1 2 3 0, 1 1 9 9, 
1 1 4 9, 1 1 2 6, 1 0 8 5, 1 0 1 4, 9 6 2, 8 2 9, 7 9 2, 7 6 7, 
7 5 2, 7 1 3, 6 2 8, 5 7 2, 5 3 2, 4 9 5, 4 5 8, 4 3 0 cm" 1 . 
1 H — NMR (4 0 OMH z , CDC1 3 ) 5:1. 38-1. 52 (2H, 
m), 1. 80-1. 98 ( 2 H, m) , 2. 16-2. 29 ( 1 H, m) , 
2. 48-2. 6 0 (1H, m) , 2. 87 ( 3 H, s) , 2. 96 (2H, t, 
J = 7. 9Hz), 4. 55 (1H, dd, J = l 1. 0, 4. 2Hz), 
6. 85 (1H, td, J = 9. 1, 1. 1Hz) , 7. 17-7. 39 (4H, 
m) , 7. 4 3 - 7. 5 8 (3H, m) . 
MS (m/z ) : 4 1 9 (M + + H) . 
7cSS#tJfC 18 H 20 C 1 F0 4 S 2 £LT 

mmm : C 5 l . 6 l % ; H 4 . 8 l % ; C 1 8.46%; 
F 4. 5 3 % ; S 15.31%. 
: C 5 1. 6 5 % ; H 4 . 7 4 % ; C 1 8.33%; 
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F 4. 50% ; S 15.20%. 
mmm5 4 : l- [ l - [ (4-^DP7i^) XJ^ZDl] -5- (*^)V 




ci 



4-^DD / t>^>X^7-i' >it h U (216mg, 1. 09 

mmo 1 ) *3«fct*3 -7MP^>^n$ H (136/iL, 1. 09 
mmol) ^rn-^y-;W (5ml) KUnA, 7 0tlIt5HFWL/fc. ^ 

(2 0 8mg) £t#fc 0 

#£*l&a&*&5fc (59mg) , #^3T#Snfc4- 5^1/7. 
;Ut^-;1/) (6 5mg, 0. 4 2 7mmol) ^J;t^>7/^ 

fl/>h'J-n-yfJ^X*7> (lOOmg, 0. 4 1 4mmo 1 ) <Dh)l 
X> (10ml) §^7;^>^T29. 5l^rBIJP«Bl«EUfe. ^ii^Tf 

-fcttU ^t>:MlfJI. (=2:3) 0«iEfb^«J&G&@# 
(7 lmg) £LTt#7c e 
: 116-117 1:. 
I R (ATR) v : 2 9 4 2, 2875, 1590, 1469, 1394, 
1 3 1 7, 1 2 9 5, 1 2 7 0, 1 2 4 1, 1 2 0 1, 1 1 4 5, 1 0 8 3, 
1 0 1 2, 9 6 4, 8 7 5, 8 4 0, 7 9 8, 7 6 9, 7 5 2, 7 0 5, 6 8 6, 
6 3 4, 5 9 2, 5 4 1, 5 3 0, 5 1 2, 4 9 1, 4 6 4 cm" 1 . 
1 H — NM R (4 0 0MH z, CDC 1 3 ) 5:1. 34-1. 52 (2H, 
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m) , 1. 7 8 - 1. 9 9 (2H, m) , 2. 0 9 - 2. 2 2 (1H, m) , 

2. 41-2. 56 (1H, m) , 2. 81-3. 03 (2H, m) , 2. 88 
(3H, s) , 4. 01 (1H, dd, J = ll. 2, 3. 9Hz), 6. 83 
(1H, d, J = 7. 6Hz) , 6. 90 ( 1 H, d, J = 9. 3Hz) , 

7. 03 (1H, t d, J = 8. 1, 2. 2Hz) , 7. 23 ( 1 H, td, 

J = 7. 9, 6. OHz) , 7. 3 2-7. 50 (4H, m) . 

MS (m/z) : 4 1 9 (M + + H) . 

jtmftVrm :C 18 H 20 ClFO 4 S 2 ilt 

Slftft : C 5 1. 6 1 % ; H 4. 81% ; CI 8.31%; 
F 4. 5 3 % ; S 15.31%. 

mmm . c 5 1 . 6 8 % h 4 . 7 2 % ; c 1 8.31%; 

F 4. 5 2 % ; S 15.3 0%. 
5 5 : 1- [1- [ (4-^nD7xZJl/) Xjj/fr^Jk] ~ 5 - (*?-)V 



4-^7DO^>t'>XJl'7^>itMJ')A (18 3mg, 0. 921 
mmo 1) ^ c ty > 4-7;i/tD^>yjl/^D$ h* (1 1 2mL, 0. 92 1 
mmo 1) £n-:/^/-;l/ (5ml) Klin*., 7 0tl:t6 WPW«#Ufc. ^ 

(1 5 Omg) 

nt>ntz&&m^ (5 7mg) . ##0y3-et#e>tt&4- 




CI 
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;U3fr-JW - 1 -y^y— )V (6 2mg, 0. 40 7mmo 1) fc^yj^ 
?l/>h'J-n-7fMX^7> (9 7mg, 0. 4 0 0 mmo 1 ) <D bJl/X 
> (1 0ml) M^T;U^>Slffl^Tl 7B#^*P^j1^L.^ 9 ^ra^T^SH^, 

^*V> : ^X^;i/ (=2:3) ?#ttl^* «9^fB^^#l^afeSl#: (5 8 

mg) tbTffc. 

Mj^: 141-142. 5"C. 

I R (AT R) v : 2 9 3 7, 2865, 1606, 1577, 1508, 
1 4 6 7, 1 3 9 4, 1 3 1 7, 1 2 9 2, 1 2 7 0, 1 2 3 6, 1 1 4 7, 
1126, 108 5, 1014, 962, 838, 825, 755, 721, 
6 2 6, 5 7 4, 5 5 3, 5 1 4, 4 8 2, 4 5 5 cm" 1 . 
1 H — NMR (4 0 OMH z, CDC1 3 ) 6:1. 35-1. 50 (2H, 
m), 1. 80-1. 97 ( 2 H, m) , 2. 09-2. 21 ( 1 H, m) , 
2. 43-2. 56 (1H, m), 2. 88 (3H, s), 2. 90-3. 00 
( 2 H, m) , 4. 01 (1H, dd, J = 1 1 . 2, 3. 9Hz), 6. 97 
(2H, t, J=8. 5Hz), 7. 03-7. 11 (2H, m), 7. 36- 
7. 4 8 (4H, m) . 
MS (m/z) : 4 1 9 (M + + H) . 
TtmftVtm : C 18 H 20 C 1 F0 4 S 2 <hbT 
® ^ffi :C 5 1 . 6 1 % ; H 4 . 7 4 % ; C 1 8.46%; 
F 4. 53%; S 15.31%. 

nmm c 5 1 . 7 4 % ; h 4. 74%; ci 8. 28%; 

F 4. 5 3%; S 15.36%: 

mmm 5 6 : 2- ci- [(4-^dd7x^) -i-*^;^ 
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0=S=0 

0 

CI 

3B*3£ffl&T, 7K*^hU^A (12mg, 0. 3 0mmol) ON, N- 
V X 7 5 FIIS ( 2 . Oral) I:, MWZTMfcM 5 Tt# b ftfc 2 

- [ (4-^nP7x-JW X;p3fc-;U*^;W -1, 4-V7)V*ui>M2/ 
(8 2. 8rag, 0. 2 7mmol) 1 0#WHt#Ufc. * 

;*^>^7Jl/**— h (2 8. lmg, 0. 2 7mmol) *in^., $ 
0#Kift#Ufc:. R*ttk:«a*l«Bfe**^-hU^A** (10ml) OP 

->'J*y;^D7h^77>f- ('V^lfV : yX^JVX-TJl/=4 : 1) £TSfit 
iU mUit&m (36mg, 3 8%) bTftfco 
fil& : 1 2 8 - 1 2 9*0. 

I R (ATR) v : 1 4 8 9, 1315, 1234, 1147, 1078, 
8 2 9 cm -1 . 

X H — NMR (400 MHz, CDC1 3 ) (5:2. 47 (3H, s), 

5. 2 2 (1H, s) , 6. 8 8 ( 1 H, m) , 6. 9 7 ( 1 H, m) , 

7 . 13 ( 1 H, m) , 7 . 4 1 ( 2 H, m) , 7 . 6 0 ( 2 H, m) . 

MS (m/z) : 173 (M + -S0 2 Ar) . 

TtMftffim. : C 14 H n C 1 F 2 0 2 S 2 iLT 

mmm : C 48. 21%;H 3 . 1 8 % ; S 18.39%; 

CI 10. 1 6 % ; F 10.89%. 
: C 4 8. 4 1 % ; H 3 . 28%; S 17.88%; 

CI 10. 4 1 % ; F 10.57%. 
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mmm 5 7 : 2- [1- [(4-^dd7x-^ x^-m -1-7 *.-)[, 



CI 

m& : 8 4-8 5*C. 

IR(ATR) v : 1 4 9 2, 1319, 1149, 1086, 825cm" 1 . 
'H-NMR (4 0 0MHz, CDC1 3 ) <5:5. 53 (1H, s), 

6. 91 (1H, m) , 7. 01 ( 1 H, m) , 7. 23-7. 31 (4H, 
m), 7. 35-7. 40 (4H, m), 7. 65 (2H, m) 7. 65 (2H, 
m), 7. 40-7. 35 (4H, m), 7. 31-7. 23 (4H, m), 

7. 01 ( 1 H, m) , 6. 91 ( 1 H, m) , 5. 53 (1H, s). 
MS (m/z) : 2 3 5 (M + -S0 2 Ar) . 

Ttmttffim : C 19 H 13 C 1 F 2 0 2 S 2 <hLT 

Wr9Ui&. : C 5 5. 5 4 % ; H 3 . 1 9 % ; S 15.61%; 

CI 8. 63%;F 9.25%. 
:C 5 5. 5 0 % ; H 3 . 1 8 % ; S 15.51%; 

CI 8. 4 0% ; F 9.03%. 
mMM 5 8 : l(4-9Uayx.^.Jl) 7Jl/7fc-;U- (2, 5 -i^yjU^-D^ji- 
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M/t5>^>^ (15 1rag, 1. Ommo 1) ©fh7kh'077> 
(0. 4ml) \Z. 7K (1. 0ml) , 9uw<>M>y.)V7 4 yWfrW 
7A (199mg, 1. Ommol), 2, 5 - y7Mn^>X7^ft h* 
(1 4 2mg, 1. Ommo 1 ) , (0. 2 4ml) £inA, KlSift* 1 9 

mm. MmizTHtwvtt. a feztiw^ c r^jt^z ^x?-;i,x— r jus * & 

(251mg, 51%) £t#fc 0 
lt£ : 1 8 3 - 1 8 4*C. 

IR(ATR) v : 1 7 2 6, 1 5 1 8, 1 4 9 5, 1 3 1 9, 1 2 3 0, 
1 1 4 7, 8 3 1 cm -1 . 

X H — NMR (4 0 0MHz, DMSO-d 6 ) <5 : 4. 91 (1H, d, J = 

12. 4Hz) , 4. 97 (1H, d, J = 12. 4Hz) , 6. 25 ( 1 H, 

d, J = 10. 4Hz), 7. 2-7. 45 (7H, m), 7. 70 (2H, d, 

J = 8. 4Hz) , 7. 71 (1H, m) , 7. 78 (2H, d, J = 8. 4 

Hz), 9. 33 (1H, d, J = 10. 4Hz). 

MS (m/z) : 2 7 5 (M + -S0 2 Ar) . 

###J 5 : 2, 5-y7MD7x^7^UMOy^ 



0 

2, 5 -i?7)\s*a7x.=l)l,T2 iJ)lM (I8 4mg> lmmol) , s<>i?Jl>7 
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)Vn-)V (1 0 4ml, lmmo 1 ) > N, N - is* ^)VT 5 J tf U V> (3 6 

mg, o. 3mmo i) (Dmt^9-u>mm (iomi) \z, mmmmn.Tmu 

CTyy^D^yiWMy'f 5 H (2 0 6mg, 1. Ommo 1) »T 

1 7mmmwvrz B K^m.^ms.Tmm^ iomi ©^th>-^x^ 
(4:D $LCt£tt.m*?>m$:* zm&m&mifaLtio mm. 

*i/*)tl7)V2u-?h>f ; 77j~- (^=Mf> : @^x^;l/=5 : 1) TtiLT, 
mmtSm (242mg, 88%) 
m&: 4 5-46t. 

I R (ATR) v : 1 7 1 2, 1641, 1305, 1167, 692cm" 1 . 
X H — NMR (4 0 0MHz, CDC1 3 ) 6:5. 24 (s, 2 H) , 
6. 54 (d, 1H, J = 16. 4Hz) , 7. 03 (m, 2 H) , 7. 18 
(m, 1 H) , 7. 3 7 (m, 5 H) , 7. 7 7 (d, 1 H, J = 1 6. 4 



5 9 : 3- (4-^aa7x^^^) -3- (2, 5-^^;i/^ 



2, 5-^7^tn7x-J1^7^ l j;H / <>y;V (1 0 8mg, 0. 3 9 
mraol) i:4-i'DD^>t , >5 1 *-JK5 7mg ) 0. 3 9mmol) 0f 

h7tKa77> (iomi) mmz, ^.mnmmrf^^zTn-y"^^^^ 

&<Ds\*-V->mm (1. 57 M, 0. 05ml) 1 PtPM^Lfco &Jfc 

^x-tmi/ (=io:i) mttiuzmjzmmisrco 



Hz) . 




CI 
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mZftfcmW:**? y-Jl (lOral) izmffiV. 7K (l. Oml) . 

-t.^^y^ymisyy^z^oh.m^m (5. omg) , 3 o xmmi&kmfc 

(2ml) *MT3BA.T4 8Nfm««iL/fc. R^^WttX^l/ (5 0ml) 

— (^\^-y-> : H^X^JU= 8 : 1) T*l*IUT8(fB^* ( 3 3 m g , 
19%) 

1 2 7- 1 2 8^. 

IR (ATR) v : 1 7 34, 1498, 1317, 1 2 1 1, 1170, 
1 1 4 9, 7 4 8 cm" 1 . 

X H — NMR (400 MHz, CDC1 3 ) 6:3. 12 (dd, 1H, J = 
10. 4, 16. 8Hz) , 3. 48 (dd, 1 H, J=4. 4, 16. 8 
Hz) , 4. 98 (d, 1H, J = 12. 0Hz) , 5. 02 (m, 1 H) , 
5. 03 (d, 1H, J = 12. 0Hz) , 6. 79 (m, 1 H) , 6. 81 
(m, 1 H) , 7 . 1 - 7 . 2 (m, 3 H) , 7 . 2 3 (m, 3 H) , 7 . 3 8 
(d, 2H, J = 8. 4Hz) , 7. 52 (d, 2 H, J = 8. 4Hz) . 
TLmfttirM : C 22 H 17 C 1 F 2 0 4 S • 0. 5H 2 0ilT 
m%m : C 5 7. 4 6 % ; H 3. 91%; S 6.97%; 

CI 7. 7 0 % ; F 8.26%. 
mmm C 5 7. 6 0 % ; H 3 . 8 9 % ; S 7.02%; 

CI 7 . 8 3 % ; F 8.31%. 
MS (m/z) : 4 5 0 (M + ) . 

HRMS (EI) : C 22 H 17 C 1 F 2 0 4 S (M + ) t. IT 
Slfctt : 4 5 0 . 0 5 0 4 

mmm : 4 5 0 . 0496 

6 0 : 2- [1- [ (4-^DD7i^) X^UfrXJj/] -2-^>^)V 
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o=s=o 



0 

CI 

nmm2 2i?nt>nrzi- t (4-^od7izjw ;u] - i- (2, 
s-v^^^-o^x-;)/) - 3-*z? y-)i><7)mvkfom'&M 01. omg, 

0. 2 18mmo 1) GD^ffc*^l/> (4ml) SH§flB^,T0'C^:j3 
^ThUlW5> (3 6. 4^1, 0. 2 6 2mmol) , fei^^>X 
;|/7}s - ;i/= ^ P U K (18. 6m 1, 0. 2 4 0mmol) *1mx_tc&. ot;t 

^ (Mgso 4 ) a$ib^ 0 t#e>n^^^^3"h->u*^;u*^ 

A^D7h^77^-C#U : SI^X^ (=3 : 1) ^mSP^ffi 

ft^n^fetftfc^^T-h^t HD77> (4ml) T;i/ 
3*>HCS?tT, -7 8t:fC43ViT, n-y^l/U^^A (1. 5 7M^1f>^, 
0. 12 7ml, 0. 2 0 0mmol) &1)U%.tc&. - 7 8 3 B#Kjft^b^c„ 

/to &ai?&££U tK. ^J:^WP^7KT)iii;^^, (MgS0 4 ) , 

mmLtz, &znrcmm&*EE^>)t>*f)ux7&t7u-?htf77j-- (8% 
m^)i-^^y) -cmmvmmt&w (4 8. im g , 6 6%) &m&mw. 

I R (ATR) v : 2 9 2 9, 2925, 2858, 1585, 1496, 
1 3 1 7, 1 2 5 0, 1 1 7 6, 1 1 4 6, 1 0 9 0, 1 0 1 4, 8 8 9, 
8 27, 796, 760, 715, 602, 565, 4 7 8'cra- 1 . 
; H-NMR (4 0 0MHz, CDC 1 3 ) <5:0. 43-0. 62 (1H, 
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m), 0. 83-0. 95 (3H, m), 1. 1 3 - 1. 70 (7. 66H, 
m), 1. 82-1. 93 (0. 3 3 H, m) , 1. 99 (0. 3 3 H, dd, 
J = 9. 8, 5. 4Hz) , 2. 0 7 (0. 6 6H, dd, J = 9. 8, 5. 9 
Hz), 2. 26-2. 40 ( 1 H, m) , 6. 74-6. 84 (1H, m), 
6. 91 (0. 33H, td, J = 9. 0, 4. 4Hz) , 6. 98-7. 05 
(1H, m) , 7. 13 (0. 6 6H, ddd, J = 8. 6, 5. 6, 3. 2 
Hz) , 7. 35-7. 50 (4H, m) . 
MS (m/z) 3 9 9 (M + + H) . 

HRMS (FAB) : C 20 H 22 C 1 F 2 0 2 S (M + + H) £LT 
mWsm : 3 9 9 . 0 9 9 7 
HUMS : 3 9 9 . 1 0 0 6 

$mm 6 1 : 3- [ (4-^DD7x-^) XjM^Jk] - 3 - (2, 5-5?y 



d7i-jw x;1/tN-;m^;K1 -1, 4-v J ^;u^n^>-if> (3. 0 3g, 

10. Oramol) ^h+yI^>M (5 0ml) Kin -^JUJ 

(1. 5 7M^U->»«. 7. 0 1ml) <£SrF&, £Jfc»ffc&^ifi£T#ifi 

bfco #^T\ rai^-7 8tMU, ^o«it-» (1. 4 8 

ml, 10. Ommol) SJnAfc^ £irT3n#IBJ»#Ufc. ra^MlCg&fn 

JfcHT, tK, fc«fctff&*D*^T»a*Ufc. (MgS0 4 ) »flt«re£ 




CI 
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(3. 30g, 79%) *m&mfatLTnrco 

m&: 1 4 0. 5- 1 4 2. 0t. 

I R (ATR) v : 3 0 7 4, 2983, 1722, 1585, 1496, 
1 4 2 7, 1 3 9 6, 1 3 6 9, 1 2 7 5, 1 2 5 7, 1 2 1 5, 1 1 4 2, 
1086, 955, 835, 781, 750, 712, 6 65, 606, 5 59, 
4 6 7 cm -1 . 

'H-NMR (400 MHz, CDC1 3 ) 6:1. 28 (9H, s), 
3. 00 (1H, dd, J = 16. 4, 10. 7Hz) , 3. 37 (1H, dd, 
j = 16. 4, 4. 4Hz) , 5. 00 ( 1 H, dd, J=10. 7, 4. 4 
Hz) , 6. 85 (1H, td, J = 9. 0, 4. 6Hz) , 6. 96- 

7. 03 (1H, m), 7. 19 (1H, ddd, J = 8. 8, 5. 6, 3. 2 
Hz) , 7. 41 (2H, d, J = 8. 3Hz) , 7. 50 (2H, d, J = 

8. 3Hz) . 

MS (m/z) : 4 1 7 (M + + H) . 

HRMS (FAB) : C 19 H 19 C 1 F 2 0 4 S (M + + H) ibT 
mWam : 4 1 6 . 0 6 6 1 

mmm : 4 1 6 . 0 6 9 0 

Ttm^mm c 19 h 19 c 1 f 2 o 4 s<jilt 

WMM : C 54. 74%;H 4. 59%;C1 8.50%; 
F 9. 1 1%; S 7.69%. 
:C 54. 6 7% ;H 4. 55%;C1 8. 54%; 
F 9. 1 7 % ; S 7.80%. 

nmm 6 2 : 3- [ (4-^od7x-^) 7jpfr~;u] -3- (2, 5-^:7 
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CI 

ox:\z£>^t. 3- [ (4-^DD7i-JW x;Mn-;h -3- (2, 5- 

i;7WD7i^) ^Dtt>lt-^ (3. lOg, 7. 4 3 
mmo 1) <£>i^b^l/> (3 0ml) ffiWilZ h U ^;U^PM (10ml) & 

IBib^tl (2. 29g, 8 5%) JUMmiUffc. 

: 1 5 2. 0-153. Ot. 
I R (ATR) v : 2 9 5 6, 1707, 1576, 1496, 1427, 
1 3 9 6, 1 3 2 1, 1 2 5 5, 1 2 1 7, 1 1 1 5, 1 0 8 6, 1 0 1 2, 
9 1 4, 8 9 3, 8 2 9, 7 9 5, 7 5 6, 7 0 8, 6 1 9, 5 3 6, 4 5 9 
cm -1 . 

1 H-NMR (4 0 0MHz, CDC1 3 ) 5:3. 13 (1H, dd, J = 
17. 1, 10. 4Hz) , 3. 53 (1H, dd, J = 17. 1, 4. 6 
Hz) , 5. 02 (1H, dd, J = 10. 4, 4. 6Hz) , 6. 85 (1H, 
td, J = 9. 0, 4. 6Hz), 6. 96-7. 03 (1H, m), 7. 18 
(1H, ddd, J = 8. 5, 5. 4, 3. 2Hz) , 7. 41 (2H, d, J 
= 8. 8Hz) , 7. 55 (2H, d, J = 8. 8Hz) . 
MS (m/z) : 3 6 0 (M + ) . 

HRMS (EI) :C 15 H U C1F 2 0 4 S (M + ) t. LT 

mmm : 3 6 o . 0035 
mmm : 3 6 0 . 0026 

Ttmftffim : C 15 H X1 C 1 F 2 0 4 Stlt 
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WWiW. : C 49. 94%;H 3. 07%;C1 9.83%; 

F 1 0. 5 3 % ; S 8.8 9%. 
H$HiI : C 4 9. 7 4 % ; H 2 . 9 9 % ; C 1 9.88%; 

F 10. 6 3 % ; S 8.98%. 
%WS\ 6 3 : l-gDD-2- [1- [ (4-Z7Unyx.-M 7>)lft—M - 

5- (*g=-;ux;i/frn;w ^>5Mi/! ^<>-tf> 




CI 



4 -#DD^>if >XJl/7>f h U ^7 A (2 0 5mg, 1. 03 

mmol) i3^2-^DD^>yJ^D5F (134^1, 1. 0 3 
mmol) Srv^h^X^ (5ml) fcSD*., 7 Otllt 6 mjB\9LWV1t. 

is* zm&mjzmmvfzo is^AW>tt»teM* (2 3img) & 

#C^T, ^^nfcSfe^* (9 2mg) , mmi\3X*nzntz4- 
XM^JW (9 6mg, 0. 6 3 1mmol) M^>7; 

t^-UyhV -n-Zf7-)\sfcXfc7> (1 4 8mg, 0. 614ramol) ©h. 
;UX> (10ml) M^7;^'>H1^T2 ONfW*P»JBdfEUfe. M*T?J^ 

K#U 'vH*> : (=1 : 1) ^l±iSIU: OilfBffc^ (7 4mg) 

IR(ATR) v : 2 9 3 1, 2873, 1573, 1475, 1442, 
1 3 9 4, 1 3 1 3, 1 2 7 6, 1 1 3 3, 1 0 8 3, 1 0 3 3, 1 0 1 2, 

129 



WO 03/055850 



[CT7JP02/13792 



9 6 2, 9 0 8, 8 2 9, 7 9 4, 7 4 8, 7 1 3, 6 8 4, 6 2 6, 5 6 8, 
5 1 8, 4 6 4 cm" 1 . 

1 H — NMR (4 0 OMH z , CDC1 3 ) 6:1. 33-1. 52 (2 H, 
m) , 1. 79-1. 98 (2H, m), 2. 15-2. 30 ( 1 H, m) , 
2. 5 0-2. 6 0 (1H, m) , 2. 86 (3H, s) , 2. 94 (2H, t, 
J = 7. 9Hz), 4. 86 (1H, dd, J = 1 1 . 0, 3. 9Hz), 
7. 17-7. 29 (3H, m), 7. 29-7. 38 ( 2 H, m) , 7. 41 
-7. 50 (2H, m), 7. 67 (1H, d, J = 7. 8Hz). 
MS (m/z) : 4 3 5 (M + + H) . 

HRMS (FAB) : C 18 H 21 0 4 C 1 2 S 2 (M + + H) tit 

mmm : 435. 0258 

: 4 3 5 . 0 2 6 4 

mmm 6 4 : 1 -^dp- 3 - [ 1 - [ (a-zuu? - 

5- (*=3-)V7.)V-fc-)V) ^y^M ^>if> 



4 - ^7 □ D^>if >X;U"7^ ym.-T h U £ A (219mg, 1. 10 
mmo 1) t±tf3-^OD^>^;^o5I« (142it 1, 1. 03 
mmol) £^*h*:>x^> (5ml) 7 0 "C^T 6 P#KNft#Lfc. 

U 5t^«IElllLfc. ^$^A+lj->l:Tft)fL&M* (3 0 4mg) £ 

#^t> f#e>n£:£i£ift* (9 2mg) . ##^3-et#^>n7t4- (^^;ux 
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MrjW -l-^y-;i/ (9 6mg, 0. 6 3 lmmo 1 ) l£>£Uz/7 J * 
^l/>MJ-n-7*^;U*7.^> (1 4 8mg, 0. 6 1 4mm o 1 ) <D b)l 

x> (lomi) mm&7)u3>^mm.T2 ommmmmrnvrzo mu^x-^m 

ttU ^-y->:^X^;U (=2 : 3) miti$K& OmtZik&M (5 lmg) £ 

I R (ATR) v : 3 0 8 9, 3023, 1573, 1475, 1394, 
1 2 7 8, 1 1 9 5, 1 1 3 9, 1 0 8 1, 1 0 1 2, 9 6 2, 8 8 5, 8 2 9, 
8 0 4, 7 5 0, 6 9 4, 6 2 6, 5 7 8, 5 3 0, 4 6 2 cm" 1 . 
1 H — NMR (4 0 OMH z , CDC1 3 ) <5:1. 32-1. 50 (2H, 
m), 1. 79-197 (2H, m), 2. 09-2. 22 ( 1 H, m) , 
2. 40-2. 52 (1H, m), 2. 88 (3H, s), 2. 90-3. 00 
(2H, m), 3. 98 (1H, dd, J = ll. 2, 3. 9Hz), 6. 96 
(1H, d, J = 7. 6Hz) , 7. 10 ( 1 H, s) , 7. 20 ( 1 H, t, 
J = 7. 6Hz), 7. 28-7. 32 (1H, m) , 7. 35-7. 47 
(4H, m) . 
MS (m/z) : 4 3 5 (M + + H) . 

H RMS (FAB) : C 18 H 21 0 4 C 1 2 S 2 (M + + H) tVX 
Wm®. : 4 3 5 . 0 2 5 8 

nmm 4 3 5 . 0240 

Ms&M 6 5 : l-^DP-4- [1- C (4-^PD7xZJl/) X)1^-JU] - 
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CI 



4 -9 DD^>t'>7JV7^ ym.± b U (2 1 lmg, 1. 0 6 

mmo 1) *«fctf 4 - £ n n^> ¥)V7u % K ( 2 1 8 m g , 1. 06 
mmo 1) £v*h*->X^> (5ml) (CjJP*., 7 0 < C(CT6B#r B m^bfco 

u ^M^MEMbfco mmz^-y-yizTm&ism&Bm (2 7 4mg) £ 

#^Tr, '&t>nfz&&m^ (6 lmg) , ##^!l3T#?>nfc4- (j*?^* 
;Ut^-;U) - 1 -y^y—;U (6 3mg, 0. 4 14mmol) 
?l/>HJ-n-^MX*7> (9 7mg, 0. 4 0 3mmol) OhJH 

> (lomi) mm*T)\s3>mmmrF2 ommmmmmi>rzo ^i&^-mau^ 

^Dr> :ftSIX^ (=2 : 3) j^fcBg&efc D JifBffc'n^ (3 7mg) ^r^fetft 

I R (ATR) v :2 9 3 1, 2871, 1581, 1492, 1475, 
1 4 1 1, 1 3 9 4, 1 2 7 6, 1 1 3 9, 1 0 8 5, 1 0 1 2, 9 6 2, 
9 0 8, 8 2 7, 7 5 2, 7 1 3, 6 6 1, 6 2 0, 5 6 6, 5 1 8, 4 7 0 
c m~ 1 . 

1 H — NMR (4 0 0MHz, CDC1 3 ) 6:1. 35-1. 51 (2H, 
m), 1. 75-1. 98 (2H, m), 2. 05-2. 25 ( 1 H, m) , 
2. 42-2. 55 (1H, m), 2. 84-3. 10 (2H, m), 2. 87 
(3H, s) , 3. 99 (1H, dd, J = ll. 0, 3. 9Hz) , 6. 99 
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-7. 10 (2H, m), 7. 20-7. 35 (2H, m), 7. 3 5- 

7. 5 5 (4H, m) . 

MS (m/z) : 4 3 5 (M + + H) . 

HRMS (FAB) : C 18 H 21 0 4 C 1 2 S 2 (M + + H) LVX 

MmM : 4 3 5 . 0 2 5 8 

»>Hfi : 4 3 5 . 0 2 4 0 
mMM 6 6 : 1- [1- [(4-^DD7i^) ^Jl^-JV] -5- 



4-^aa^>-tf>X^7^ >lth'J^A (183mg, 0. 921 
mmol) iitfl-^at^W^^I/V (2 0 4mg, 0. 921 
mmol) ^h+yX^> (10ml) £#n7L> 7 0V\ZX 6mfflMftlsfc a 

u zm&m&mmistz. jm^^\^yizxm^v&^mM (i 7 5mg) & 

&^T\ tt^tlfefi^* (9 3mg) , ##F"J3T#e>nfc4- (^^X 
Jl,7fr-;i/) - 1 (92mg, 0. 6 0 4mmo 1 ) 3&&Z$i/'7 / * 

f l/>h'J-n-^MX*7> (142mg, 0. 5 8 9 mm o 1 ) <D h)V 

x> (iomi) itt$7jw>niiTi 8mmto$&mmi>fzo ^u^x^m 

#U ^\+-tJ-> : Wm^T-JU (=1:1) i&fcBg&ck D HIB^-gr^ S^Hft: 
(8 0mg) tlltlfc, 




CI 
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IR (ATR) v : 2 9 2 9, 2869, 1577, 1511, 1475, 
1 3 9 4, 1 3 0 1, 1 2 7 6, 1 1 3 7, 1 0 8 3, 1 0 1 2, 9 6 2, 
9 0 6, 8 6 3, 8 0 8, 7 6 3, 7 0 9, 6 4 0, 6 2 2, 5 7 4, 5 3 2, 
4 5 7 cm -1 . 

*H-NMR (4 0 OMH z , CDC 1 3 ) 0:1. 35-1. 55 (2 H, 
m) 1. 77-1. 95 (2H, m) , 2. 29-2. 46 (1H, m) , 
2. 62-2. 77 (1H, m), 2. 80 (3H, s), 2. 83-3. 00 
(2H, m) , 5. 07 ( 1 H, dd, J = 10. 9, 4. 0Hz) , 7. 10 
(2H, d, J = 8. 3Hz), 7. 22-7. 48 (4H, m), 7. 51 
(1H, t, J = 7. 7Hz) , 7. 59 ( 1 H, d, J = 8. 6Hz) , 
7. 67 (1H, d, J = 7. 3Hz) , 7. 78 ( 1 H, d, J = 8. 1 
Hz) , 7. 83 (1H, d, J=8. 3Hz) . 
MS (m/z) : 4 5 1 (M + + H) . 

HRMS (FAB) : C 22 H 24 0 4 C 1 S 2 (M + + H) tVX 

mmm : 4 5 1 . 0 8 0 5 
mmm : 4 5 1 . 0 8 1 6 

mmm 6 7 : 2- [l- [ (4-^aa7x^) TJUfr-;!/) -5- (pt^A 




CI 



4 - ^ d a^yifyxjiy ^ >M-T h U O A (2iimg, l. 06 
mmo 1 ) &J;^2 - 7n=E *^)Uj~7 ? k> ( 2 3 5mg, 1. 06 
mmol) £v^h*->X^> (5ml) Kin*., 7 0*CfcT5B#Wft#^Lfe. 
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u zm&m&mmvTz. mm^^D-y^xm^Lm^m^ oomg) <h# 

fr^X\ &e>tltt&&B*i (6 0mg) > ##Fd3T#bn/t4- (*3M!^ 

(5 9mg, 0. 3 8 8mmo 1 ) &&ZSi/T S * 
f ^VhU-n-^MX^^V (9 lmg, 0. 3 7 9mmol) ONH 

> (i omi) mm&7)i3>mm%T2 lmmmmmisit. sak^-cmm. 

A+t> : iiX^Jl/ (=2:3) JStBSB «fc 9 & i3ft^»£ fifeH^ (6 2 

mg) tl/Tf&. 

UL& : 1 4 6. 0-147. 0 "C. 

I R (ATR) v : 2 9 3 1, 2861, 1581, 1508, 1473, 
1 4 5 7, 1 3 9 2, 1 3 5 9, 1 3 0 9, 1 2 7 4, 1 1 9 1, 1 1 4 7, 
1 1 2 6, 1 0 8 1, 1 0 1 0, 9 6 8, 9 0 2, 8 6 9, 8 1 9, 7 5 2, 
7 3 4, 7 0 3, 6 4 6, 6 2 4, 5 6 6, 5 2 2, 4 7 2, 4 5 3 cm" 1 . 
'H-NMR (4 0 0MHz, CDC1 3 ) 6:1. 34-1. 51 (2H, 
m), 1. 78-1. 99 (2H, m), 2. 25-2. 40 ( 1 H, m) , 
2. 50-2. 62 (1H, m), 2. 84 (3H, s), 2. 89-3. 03 
(2H, m) , 4. 19 (1H, dd, J = ll. 2, 3. 9Hz) , 7. 18 
-7. 36 (4H, m) , 7. 39-7. 61 (4H, m) , 7. 69- 
7. 9 0 (3H, m) . 
MS (m/z) : 4 5 1 (M + + H) . 
TtMfttix : C 22 H 23 C 10 4 S 2 ilt 

SttffiL : C 5 8. 5 9%;H 5 . 1 4 % ; C 1 7.86%; 

S 14.2 2%. 
HzlHil :C 5 8. 4 6 % ; H 5 . 0 3 % ; C 1 7.94%; 
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S 14.3 3%. 

%Mm 6 8 : 2-^DD-l - [1- [(4-^DD7x^) TJV^JU] - 

5- ^>^;u] -4-7;u^-p^>-tf> 



4 - □ D^>t'>X;P7^ >tt h U (197mg, 0. 992 

mmo 1 ) *5<fctK2 -pun- 4-7)l-*n^>i?)l7*n^ H (2 2 2mg, 
0. 9 9 2mmol) $y/h + yX^> (5ml) 7 0tlIT6BtFI 

(2 2 5mg) 

ft^n^eM* (6 lmg), ##^j3T#e>n^4- (*^;i/x 

J^rjW -l-^;-JP (5 9mg, 0. 3 9 4mmol) i3^>7y^ 
fl/>hiJ-n-W*7*7> (9 3mg, 0. 3 8 4mmol) ©h;H 

> (i omi) mm^T)v^ymm%y\ snmrnwrnvrz.,, m^^mm, 

^^+h> : @t^X^;i/ (=1:1) ^m^.£9^IBffc^#f££&ei#: (3 8 
mg) iUWc. 

1 2 4. 0- 1 2 5. CC. 
IR (ATR) v : 2 9 6 9, 2933, 1604, 1575, 1492, 
1 4 7 5, 1 4 6 1, 1 3 9 6, 1 3 1 5, 1 2 7 6, 1 2 3 0, 1 1 3 0, 
1 0 8 5, 1 0 4 9, 1 0 1 4, 9 7 3, 9 0 2, 8 5 0, 8 2 3, 7 8 2, 
748, 659, 630, 588, 549, 501, 457cm" 1 . 




CI 
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'H-NMR (400 MHz, CDC 1 3 ) 6:1. 30-1. 50 (2H, 
m) , 1. 79-1. 98 (2H, m) , 2. 10-2. 2 5 ( 1 H, m) , 
2. 4 8- 2. 6 0 (1H, m) , 2. 87 (3H, s) , 2. 95 (2H, t, 
J = 7. 7 Hz) , 4. 79 (1H, dd, J = l 1. 1, 4. 0Hz), 
6. 98 (1H, dd, J = 8. 3, 2. 7Hz) , 7. 05-7. 15 ( 1 H, 
m) , 7. 38 (2H, d, J = 8. 3Hz) , 7. 48 (2H, d, J = 
8. 5Hz), 7. 60-7. 70 ( 1 H, m) . 
MS (m/z) : 4 5 3 (M + + H) . 
Ttmftffi :C 18 H 19 C1 2 F0 4 S^LT 

WWaM :C 4 7. 6 9%;H 4 . 2 2 % ; C 1 15.64%; 

F 4. 19%; S 1 4. 5 5%. 
MMM :C 47. 44%;H 4. 20%; CI 15. 37%; 

F 4. 0 7% ; S 14.3 3%. 
HM#J 6 9 : 1, 2->^dd-4- [1- KA-Zuuy TJUfr- 

;i/3 -5- O^k^ikj^ik) c±>jtM cL>M> 

CI 

0 

K 

o=s=o 0 

CI 

4 - P a D^>if >X;i/^ 4 >W.1r h U r> A ( 2 0 8mg, 1. 05 
mmo 1 ) *3£tf3, 4-yi?nP^>yJl/yD5K (2 5 1mg, 1. 0 5 
mmo 1) h*~>X^> (5ml) iCjbO^., 7 0 TCfcT 6 RHHMtJ^Ufc. 

U *f££«JE»iI8L£. 8S£^*1*>CTiSfc#Lefef&5|c (2 7 0mg) * 
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ne>tlit&&tittz (6 6mg) , ##^J3T#e>nfc4- UfMk* 
- l -zf?S— )V (6 2mg, 0. 4 0 7mmoi) ^u^y/* 
5 i l/>hU-n-> r ^U*X3lN^> (9 6mg, 0. 3 9 7mmol) ©NH 
> (10ml) «7;M>«T1 5P#Pflinf»3SffiUfc. 

(=2:3) *gtHg& J: 0 *HJ2<fb£-^£ 6&IS# (7 0 

mg) tbttfc. 

jgfcj& : 1 4 3. 0-144. Ot:. 

I R (ATR) v : 2 9 2 9, 2865,1573, 1459, 1392, 
1 3 6 5, 1 3 1 7, 1 2 9 9, 1 2 7 6, 1 1 8 6, 1 1 4 5, 1 0 7 9, 
1 0 3 1, 1 0 1 0, 9 7 5, 9 0 0, 8 2 3, 7 4 8, 7 0 9, 6 5 5, 
626, 588, 563, 518, 474, 439cm -1 . 
1 H — NMR (4 0 OMH z , CDC1 3 ) 6:1. 32-1. 49 (2 H, 
m), 1. 79-1. 96 (2H, m) , 2. 05-2. 19 ( 1 H, m) , 
2. 39-2. 50 (1H, m), 2. 88 (3H, s) , 2. 90-3. 00 
(2H, m) 3. 97 (1H, dd, J = ll. 2, 3. 9Hz), 6. 94 
(1H, dd, J = 8. 3, 2. 2Hz) , 7. 21 ( 1 H, d, J = 2. 0 
Hz) , 7. 36 (1H, d, J = 8. 3Hz) , 7. 43 (2H, d, J = 
8. 3Hz), 7. 4 9 (2H, d, J = 8. 6Hz). 
MS (m/z) : 4 6 9 (M + + H) . 
7C*##f :C 18 H 19 Cl 3 0 4 S 2 tLT 

mmm : C 46. 0 2%;H 4. 08%;C1 22.64%; 

S 13.6 5%. 
H$JM : C 4 5. 9 2 % ; H 4 . 0 6 % ; C 1 22.35%; 

S 13.59%. 

nmm i o : 2- [1- [ {A-cuuy di^-m -5- (^;u 
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CI 



4-^DD^>f>XJP7^>itMJ^A (2 0 0 mg, 1. 01 
mm o 1 ) , fc° U i? ( 1 6 6 m g , 1. 01 

ramo 1) M«*'J^A (1 9 8mg, 2. 0 2mmo 1) ^n-^y 

-ji (5mi) 7 ox:\zx5mmmwvr^ ^*t^*p^ 

^yU*yW7A^D7h^77^»l:#U ^3r1t> : M?x^;i/ (= 
3:1) ®mU£V&&m& (1 2 3mg) £f#fc 0 

#^>nrc@#: (4 9mg) , ###| 3 T?# £ *17c 4 - (*3MU>Ul/* 
^JW (5 7rag, 0. 3 7 4mmo 1 ) te^TSi/T J 

>hU-n-^fjl/^*7> (8 8mg, 0. 3 6 6 mm o 1 ) <D h )VX.> 

(iomi) ®m*7)\szj>mmm.T2a ffltomwmvtz 0 k 
*?;-)v : mt*?-\/> (=i:5 0) mmffl^vmmfc'&w&m&mfo 

(4 Omg) tLTllfc, 
ftjft : 140. 0-141. Ot:. 

IR (ATR) v : 3 0 1 2, 2948, 1587, 1471, 1436, 
1 3 9 2, 1 3 2 1, 1 2 9 0, 1 2 6 3, 1 1 9 7, 1 1 4 9, 1 0 8 9, 
1 0 0 6, 9 6 0, 8 2 5, 7 5 0, 7 0 3, 6 2 4, 5 6 5, 5 2 8, 4 9 9, 
4 7 4, 4 1 0 cm" 1 . 

1 H — NM R (4 0 0MH z, CDC1 3 ) 6:1. 30-1. 52 (2 H, 
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m) , 1. 7 9- 1. 9 9 (2H, m) , 2. 2 9 - 2. 4 9 (2H, m) , 
2. 86 (3H, s) , 2. 93 (2H, t, J=6. 8Hz), 4. 33 
(1H, dd, J = ll. 0, 4. 2Hz) , 7. 2 0- 7. 3 0 (1H, m) , 
7. 32-7. 52 (5H, m) , 7. 67-7. 78 ( 1 H, m) , 8. 40 
(1H, d, J = 4. 9Hz) . 
MS (m/z) : 4 0 2 (M + + H) . 
7n#»*f:C 17 H 20 NClO 4 S 2 t.l/T 

: C 5 0. 8 0 % ; H 5 . 0 2 % ; N 3.48%; 

CI 8. 8 2 % ; S 15.96%. 
: C 5 0. 6 7%;H 4 . 9 4 % ; N 3.53%; 
CI 8. 7 2 % ; S 15.90%. 

mmn 1 1 : 1, 4-^00-2- [ 1 - [ (4-^dp7i^) x;i^x 

2k] -s- Oj±2k£21dl^2k) ^>^;K1 ^>~tf> 
c, „ 




q I " 

0=S=0 0 




CI 



4-j^DO^>1?>X^7-r>Kth l J!)A (38mg, 0. 192 
mmo 1 ) *5«fc£K2, (4 6rag, 0. 192 

mmol) ^h^>i3'> (5ml) f'JPA, 7 CCKT 2 4WflW«»L/Si. 

^^map^ttBEawgufc. ^e>n^s<&h;ux> (5m n 
^j3T^#e>nfc4- (^^;1/^;utJnx;u) - l-^y-ji/ (58mg, 
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0. 3 8 1mmo 1) *«fc^>7y^f l/>h'J-n-^;i/^*7> (8 9 
mg, 0. 3 7 0mmol) £}JQA, 7)^>mmm.~f 2 3 mfflmMMffiLtz. 

^77^-l:#b. ^>:»8x^ (=1:1) ^tiJSU.fcOSffiYk'&tJ 
(3 2mg, 3 5%) 

I R (ATR) v : 2 9 3 3, 2869, 1581, 1465, 1394, 
1 3 1 3, 1 2 7 8, 1 1 9 1, 1 1 3 3, 1 0 8 3, 1 0 3 9, 1 0 1 2, 
9 6 2, 8 8 7, 8 2 1, 7 5 2, 7 1 3, 6 3 0, 5 8 8, 5 3 2, 4 6 4 
c m~ 1 . 

1 H — NMR (4 0 OMH z, CDC1 3 ) 6:1. 33-1. 50 (2 H, 
m), 1. 80-1. 96 (2H, m), 2. 09-2. 21 ( 1 H, m) , 
2. 48-2. 59 (1H, m), 2. 88 (3H, s), 2. 90-2. 99 
(2H, t, J = ll. 0, 4. 2Hz) , 4. 79 ( 1 H, dd, J = 
11. 0, 4. 2 Hz), 7. 15 (1H, d, J = 8. 6Hz), 7. 20 
-7. 2 9 (1H, m) , 7. 34-7. 40 (2H, m), 7. 46- 
7. 52 (2H, m) , 7. 63 ( 1 H, d, J = 2. 5Hz) . 
MS (m/z) : 4 6 9, 4 7 1 (M + + H) . 
HRMS (FAB) : C 18 H 20 O 4 C 1 3 S 2 (M + + H) £UT 
: 4 6 8. 9 8 6 9 

mmm •. 4 6 8 . 9907 

7 2 : 1- [1- [ (4-^DP7i-Jl/) Xjk^ik] - 5- (;*5^ 

7ji/7ft-;io ^y?-)V\ -3, 5 -> ? ^;^p^>-tf> 
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CI 



4 - t u u 7s)V7 4 h U (49mg, 0. 247 

mmo 1 ) 43=ttK3, 5 ->?7JWO^>^n5 K (3 2 w 1 , 0. 247 
mmol) £S^h*->X^> (5ml) Kim*., 7 0 °C\ZT 2 4B#IHHJfc#Lfc. 

5S>M$aa&£«ffiift»bfc. »enfc3»a«rh;WX> (5ml) K»#U ## 
0»J3T#£>n&4- {^^)V7,)V^-)V) -1-7^/-^ (5 8mg, 
0. 3 8 lmmo 1) M^>7y^fl/>h'J-n-^M7*7> (8 9 
mg, 0. 3 7 0mmol) £#Q*., 7)H>nm§STF 2 3 mf&tiK\m&mis1t. 

'V*1J-> : H*X^;P (=1:1) »ffilKJ:?)«iB^«I«r 
e«(3 9mg, 3 6%) ^LTftfc. 

: 1 2 6. 0-127. 0*0. 
I R (AT R) v : 2 9 4 0, 1 6 2 3, 1 5 9 6, 1 4 6 3, 1 3 9 2, 
1 3 4 4, 1 3 1 9, 1 2 7 0, 1 2 4 3, 1 2 0 3, 1 1 4 5, 1 1 1 8, 
1 0 8 1, 1 0 1 0, 9 8 7, 9 5 2, 8 6 3, 8 2 3, 7 5 2, 7 0 7, 
6 8 0, 6 2 4, 5 3 9, 5 0 1, 4 7 8, 4 4 9 cm" 1 . 
'H-NMR (4 0 OMH z, CDC1 3 ) 5:1. 35-1. 62 (2 H, 
m), 1. 78-1. 99 ( 2 H, m) , 2. 05-2. 19 ( 1 H, m) , 
2. 39-2. 51 (1H, m) , 2. 8 8 (3 H, s) , 2. 90-3. 05 
(2H, m) , 3. 98 ( 1 H, dd, J = 10. 9, 4. OHz) , 6. 62 
-6. 75 (2H, m) , 6. 75-6. 85 (1 H, m), 7. 38- 
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7. 5 8 (4H, m) . 

MS (ra/z) : 4 3 6 (M + + H) . 

Ttmftffi : C 18 H 19 F 2 0 4 S 2 <hLT 

3tmfil :C 4 9. 4 8 %;H 4. 38%;C1 8.11%; 

F 8. 70%; S 14.68%. 
»JjM : C 4 9. 4 5 % ; H 4. 33%;C1 8.10%; 

F 8. 8 8% ; S 14.6 9%. 
Mffi&l 7 3 : 3- [1- [ (4-^OD7xZ^) TJVfc^M -5- i^)V 



4-^OD^>t*>XjP7^>Blth l J^A ( 2 0 7 mg, 1. 04 
mmol), 3-^nD^fJHf'J^>Iii (17 1mg, 1. 0 4 
mmo 1) M^St^U^A (2 0 4mg, 2. 0 8mmol) 5n-^; 
-)l (5ml) ItZiWX. 7 0t(CT5^»bfc. MST^t, i§JK£M 

2 : 3) mth&£K)&&mfo (9 8mg) 

'&*>ntz.mw (2 9mg) , ##^j3T?f§e»nfc4- 

^;V) - 1 (1 0 2mg, 0. 6 7 0mmol) ^W-/7y>f 

l/>hU-n-^!KX*7> (15 6mg, 0. 6 5 0mmo 1) OhJPx 
> (10ml) »«*7;i/^>»fflmT2BWJaSftjl«EUfc. MSTJfrfllft, 




CI 
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-)v-.mt^uy (=1:50) mmu^ommit^ xs 8m g ) 

I R (ATR) v : 2 9 2 9, 28 73, 1575, 1477, 1425, 
1 3 9 4, 1 2 7 6, 1 1 7 8, 1 1 3 2, 1 0 8 3, 1 0 1 2, 9 6 4, 
9 0 8, 8 2 3, 7 5 7, 7 1 1, 6 5 1, 6 2 2, 5 6 3, 5 1 8, 4 5 8 
c m" 1 . 

1 H — NM R (4 0 0MHz, CDC 1 3 ) 6 : 1. 35-1. 52 (2 H, 
m), 1. 80-1. 99 (2H, m), 2. 13-2. 26 ( 1 H, m) , 
2. 49-2. 59 (1H, m) , 2. 88 (3H, s), 2. 90-2. 99 
(2H, m), 4. 05 (1H, dd, J = 11. 1, 4. 0Hz), 7. 30 
(1H, dd, J = 7. 8, 4. 9Hz) , 7. 3 8- 7. 4 8 (4H, m) , 
7. 64 (1H, dt, J = 8. 1, 2. OHz) , 8. 16 ( 1 H, d, J = 
2. OHz) , 8. 57 (1H, dd, J=4. 8, 1. 6Hz) . 
MS (m/z) : 4 0 2 (M + + H) . 

HRMS (FAB) : C 17 H 21 0 4 NC 1 S 2 (M + + H) tit 

mmm : 4 0 2 . 0 6 0 1 

*$Hfi : 4 0 2 . 0 5 9 6 

7 4 : 4- [1- [ (4-^nD7x-Jb) 7Jl/fr-;P] -5- (^^1/ 
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CI 



4 - 9 D D^>-fe? >7^7^ >m.± h U ( 2 0 7 mg, 1. 04 

mmo 1 ) , 3-^7 PD^^;Utf'J :/>*&M^ ( 1 7 1 m g , 1 . 0 4 
mmol) M^f^'J^A (2 0 4mg, 2. 0 8mmol) £n-7^/ 
-JU (5ml) fcjQ*., 7 0 e C^T5B#rOT^Lfcc gi&iSTJ'&ifl^ 

2:3) JgfctigBJ: t) (1 1 7mg) 

We»nfcHfr (5 2mg) , #%09 3 Tft^tlfc 4 - 
X ;W - 1 -79 S— )V (9 Omg, 0. 5 9 2 mmo 1 ) 43<£^>7/ 
>h'J-n-7^X*7> (14 0mg, 0. 5 8 2mmo 1 ) <D h;UX> 

(lomi) mm^T)vzi>nmmrf2BmmmM\^tc 0 m^^^mk. k 
jss?«s«ffi»isufc. »aEtciNiaai/x^y-;i/*tiDA«ffi«ttufc«, 

SM&x^WCTjfcWLfc. Wil^i7K«7- h 'J -^ACT^ii, »«E&«JBE 
fr-.mt^Vy (=1 : 5 0) Jgffi^J:0SiEfb£4&S:e6B# (6 2mg) 
g$,£ : 181. 0-182. or. 

I R (ATR) v : 2 9 4 2, 2863, 1590, 1467, 1415, 
1 3 1 1, 1 2 7 2, 1 2 4 1, 1 2 0 1, 1 1 4 7, 1 0 8 5, 1 0 0 2, 
9 6 0, 9 0 8, 8 3 1, 7 5 5, 7 0 3, 6 3 2, 5 6 8, 5 3 0, 4 7 6, 
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4 5 3 cm -1 . 

1 H — NMR (4 0 OMH z , CDC1 3 ) 6:1. 30-1. 53 (2 H, 
m), 1. 76-1. 99 ( 2 H, m) , 2. 10-2. 25 ( 1 H, m) , 
2. 40-2. 57 (1H, m), 2. 88 (3H, s) , 2. 90-3. 02 
(2H, m), 4. 00 (1H, dd, J = ll. 1, 4. 0Hz) , 6. 95 
-7. 09 (2H, m), 7. 32-7. 55 (4H, m) , 8. 43- 
8. 6 0 (2H, m) . 
MS (m/z) : 4 0 2 (M + + H) . 
7C*##r : C 17 H 20 NC 10 4 S 2 tbT 
mmm. : C 5 0. 8 0 % ; H 5 . 0 2 % ; N 3.48%; 

CI 8. 82% ; S 15.96%. 
HiPJJtt :C 50. 7 0% ;H 4. 93%;N 3. 55%; 

CI 8. 1 0 % ; S 15.83%. 

mmm i 5 : 2- [1- [ (4-^qd7x^) xji/^v] -5- (*^;u 



4-i'DD^>t , >X^7>f >itMJ^A (19 6mg, 0. 987 
mm ol) , 2 - # □ □ * 3^1/* / U >tL^?^ (21 lmg, 0. 987 
mmo 1) MTO'JyA (19 4mg, 1. 9 7mmol) Sn-^; 

-;u (5mi) (cJpa, 7 0t:i:t5NfW^c. M^-eftim 




ci 



146 



WO 03/055850 ^KCT/JP02/13792 



1 : 1) 0 SfeEH* (9 7mg) 

&iat*, *#e>n&@# (4 2mg) , #%^j3T#e>n^4- 

rjW -l-^;-Jl/ (10 4mg, 0. 6 8 4mmo 1 ) te&UisT J ^ 
L^>hU-n-^;i/*X*7> (16 0mg, 0. 6 6 6mmo 1) ©NH 
> (10ml) **Sr7;P=f>»BBaT2BMJD«ai«Ebfc. 

^+f-> : WttX^;i/ (=1:3) »aiaJ«kO«8B^* (4 9mg) 

I R (ATR) v : 2 9 3 1, 2869, 1596, 1581, 1504, 
1 4 6 3, 1 4 2 8, 1 3 9 4, 1 2 9 7, 1 2 7 8, 1 1 3 3, 1 0 8 3, 
1 0 1 2, 9 6 0, 8 7 5, 8 2 9, 7 5 5, 7 0 5, 6 6 3, 6 2 4, 5 6 8, 
516, 457cm" 1 . 

1 H — NMR (4 0 0MHz, CDC 1 3 ) 6 : 1. 3 0 - 1. 6 0 (2 H, 
m), 1. 79-1. 95 (2H, m), 2. 4 0.- 2. 50 (2H, m), 
2. 83 (3H, s) , 2. 91 (2H, t, J = 7. 2Hz) , 4. 52 
(1H, dd, J = 9. 9, 5. 3Hz) , 7. 2 8- 7. 3 2 (2H, m) , 
7. 39-7. 46 (2H, m), 7. 55-7. 61 (2H, m), 7. 67 
-7. 73 (1H, m), 7. 77-7. 87 (2H, m), 8. 19 (1H, 
d, J = 8. 6 Hz) . 
MS (m/z) : 4 5 2 (M + + H) . 

HRMS (FAB) : C 21 H 23 0 4 NC 1 S 2 (M + + H) £LT 

mmm : 4 5 2 . 0757 

H$HI : 4 5 2 . 0 7 4 4 

^1M0!J 7 6 : 4- [1- (4-^DD7irj^Jl/^J|/) - 5- (;<^;i/7Jl/ 
JP) -1, 2->?:7;M-p^>if> 
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CI 



4-^PP^>t'>7Jl/7^>ithU^A (45mg, 0. 227 
mmol)^3, 4-^7MD^>yJV^D5K (29«1, 0. 227 
mmo 1) £i^h=^>X^> (5ml) 7 0 *CKT 2 4mmmW^rz 0 

'it, ###j3Ti#e>n/i4- (^^;ut.;|/^x;i/) -1-7^/-^ (7 img, 

0.4 5 4 mmo 1 ) feck^vT J * 5 1 1/ > h U - n - :7*^;U*X * ^ > 
(HOmg, 0. 4 5 4mmol) ©HPX> (5ml) ^7JW>fi 

^.r, 1 6 mmmmmvrz. M^-ttfraw*, 3 ti#e.nfc 4 - u 3- 

MM^) - l-7*^y-;i/ (7 1mg, 0. 4 5 4mmo 1 ) 
/^l/>h'J-n-^MX*7> (1 1 Omg, 0. 4 54mmol)2r 

L/, ^1t> : mmx^JV (=2 : 3) i&fcfc}r$cfc 0*§fc#iH£«EE»t8U tK8B 
(1 2mg, 12%) SefiHfttLTH'fc. t#*>n£IS#£'v¥+f- >- 

ttA : 1 2 2 - 1 2 4"C. 

IR (ATR) v : 2 9 4 0, 2873, 1610, 1575, 1519, 
1 4 6 7, 1 4 3 4, 1 3 9 4, 1 3 1 7, 1 2 8 0, 1 2 6 8, 1 2 0 5, 
1 1 4 5, 1 1 2 6, 1 0 8 3, 1 0 1 2, 9 6 2, 8 7 7, 8 1 9, 7 6 5, 
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7 5 4, 7 0 7, 6 3 2, 5 9 2, 5 4 9, 5 2 6, 5 1 4, 5 0 7, 4 8 4, 
4 5 1, 4 0 4 cm -1 . 

1 H — NM R (4 0 OMH z , CDC1 3 ) 6:1. 32-1. 50 (2 H, 
m), 1. 79-1. 97 (2H, m) , 2. 03-2. 18 ( 1 H, m) , 
2. 40-2. 50 (1H, m), 2. 88 (3H, s), 2. 90-3. 00 
(2H, m) , 3. 98 ( 1 H, dd, J = ll. 0, 3. 9Hz) , 6. 7 7 
-6. 81 ( 1 H, m) , 6. 99-7. 10 ( 2 H, m) , 7. 38- 
7. 5 3 (4H, m) . 
MS (m/z) : 4 3 7 (M + + H) . 

HRMS (FAB) : C 18 H 20 O 4 C 1 F 2 S 2 (M + + H) tUT 
MWSife : 4 3 7 . 0 4 6 0 

mmm : 4 3 7 . 0494 
mmm 7 7 1- [1- (4-^dd7x^m^) -5- (^^;ux;i/ 

^>^M -2, 3-^y)^u^>i£> 



4-^DD^>-tf>^;l/7^>itMJ^7A (45mg, 0. 227 
mmol) *^2, 3-y7MDWJ^D5M2 9/il, 0. 22 7 
mmol) ^h^yl^> (5ml) fCflP*., 7 0 XZ\ZT 2 4WfM«#L&. 

##{ai3T#f>nfc4- (*3^U7ji/*-;i/) - 1 -^y-;u (7 img, 



F 




CI 
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0. 4 5 4mmo 1) jSit/yTy/f l/> F U -n - r/^JU*** 7 > 
(1 1 Omg, 0. 4 5 4mmo 1) <Dh;Ux> (1 Om 1) ffifo*:T)Vzi>& 

&7?y i/^is*) fi^M^A? a-? htf?? * —\ZWL. 5 5%@mx3MU/ 
'S*U->»mtt«fcO»fc»lil*MBEjWBb, «IH^^fe (3 7mg, 3 7%) £ 

gt& : 141-143 1:. 

I R (ATR) v: 2 9 4 8, 2867, 1625, 1575, 1484, 
1 3 9 6, 1 3 1 7, 1 2 7 2, 1 2 3 0, 1 1 9 9, 1 1 4 9, 1 1 2 4, 
1 0 8 5, 1 0 1 2, 9 6 6, 9 3 5, 8 9 4, 8 0 8, 7 6 1, 7 1 7, 
6 5 9, 6 2 8, 5 8 4, 5 4 7, 5 1 8, 4 7 2, 4 4 3 cm -1 . 
1 H — NMR (4 0 0MHz, CDC1 3 ) <5 : 1. 3 7 - 1. 6 0 (2H, 
m), 1. 81-1. 96 ( 2 H, m) , 2. 11-2. 25 ( 1 H, m) , 
2. 45-2. 57 (1H, m), 2. 88 (3H, s), 2. 96 (2H, t, 
J = 7. 9Hz) , 4. 53 (1H, dd, J = ll. 1, 4. OHz), 
7. 10-7. 19 (2H, m), 7. 22-7. 33 (1H, m), 7. 39 
-7. 44 (2H, m), 7. 49-7. 54 (2H, m). 
MS (m/z) : 4 3 7 (M + + H) . 
7C*#«f: C 18 H 19 C 1 F 2 0 4 S 2 <hLT 

mmm. : C 49. 4 8 % ; H 4. 3 8 % ; C 1 8. 11%; 

F 8. 70%; S 14.68%. 
H$Hi :C 49. 3 8% ;H 4. 34% ; C 1 8. 13%; 

F 8. 60%; S 14.56%. 
mmm 7 8 : l -$uu- 3 - [1- (4-:frpa73ix;i^ji/3ftx;U) -5- 
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CI 



4-^nD^>f>XJP7^>ith'J r )A (45mg, 0. 227 
mmo 1) :fc«fctf3 DO- 2 - 7MD^>yJ|/ya$ F (5 lmg, 
0. 2 2 7mmo 1 ) ^ h + yX^> (5ml) CM. 7 0tCT2 4P$ 

nfc«Kgsa£» ##0g3T#&ft&4- (*^*;u3frx;w - 1 - 

(7 lmg, 0. 4 5 4 mm o 1 ) y 7 y/fl/>h'J-n - ^J^^ 

(1 1 Omg, 0. 4 54mmo 1) ©hiH> (5ml) M^7J1/^ 

4 - (^fJPXJl/^^Jl/) - 1 -79 J — )V (7 lmg, 0. 454 
mmo 1) *3«t:tX'>7y ^^U->h'J -n-^;i/^X*^> (1 1 Omg, 
0. 4 5 4mmol) $ e.l:7J^>#i^T. 12. 5 &$mimWiWtfi 

Lfc. ^ia^T^Spm. KJ£te£«flEi»*!tl/£. M$77yyay'J*WW 
7A^P7^77-<H:#U ^-y->:IH»x^ (=1:1) JgtBi&cfcO 
&&«ia£«JBE»*8U «ffi<b-&«l (4 2mg, 4 1%) ^efeSfttltifc, 
#t>tlfc@#:^^\^it>-X-^;UCT^^ 5SU ^SH^#l^afe*»* 

MA : 131-132 "C. 

I R (ATR) v : 3 0 3 8, 2938, 1579, 1459, 1392, 
1 3 1 3, 1 2 8 6, 1 2 3 4, 1 1 5 1, 1 1 2 0, 1 0 8 5, 1 0 1 0, 
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9 6 6, 9 1 4, 8 1 1, 7 5 0, 7 1 9, 6 7 1, 6 2 0, 5 8 4, 5 2 2, 
4 5 8 c m" 1 . 

1 H — NMR (4 0 0MHz, CDC1 3 ) 6 : 1. 33-1. 60 (2 H, 
m), 1. 80-1. 98 ( 2 H, m) , 2. 11-2. 25 ( 1 H, m) , 
2. 42-2. 56 (1H, m), 2. 88 (3H, s), 2. 96 (2H, t, 
J = 7 . 9Hz), 4. 53 ( 1 H, dd, J = 1 1 . 1, 4. 3Hz), 
7. 11-7. 2 0 (1H, m) , 7. 3 3-7. 4 6 (4H, m) , 7. 4 6 
-7. 5 6 (2 H, m) . 
MS (m/z) : 4 5 3 (M + + H) . 
7tmftffi : C 18 H 19 C 1 2 F0 4 S 2 £LT 

Siftfii :C 47. 6 9%;H 4. 22%; CI 15.64%; 
F 4. 1 9 % ; S 14. 15%. 
:C 47. 40%;H 4. 18%;C1 15. 42%; 

F 4. 1 6 % ; S 14.08%. 
7 9 : 4-^PP- 2 - [1- (4-?UU73L~)l7,)l-fo-)l) -5- 

oan^ikfeik) ^>^] - 1 -:?;M-p^>-tf> 




ci 



4-^oo^>t'>^^7^>ithU^A (45mg, 0. 227 
mmol) *ctZ>'2 -^U^^)V-A -&uu- 1 - :7jM- n^>-fef> (5 1 
mg, 0. 2 2 7mmol) =^y/ h + yX^> (5m 1 ) CM, 7 0tHT 
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— ;M71mg. 0. 4 5 4mmo 1 ) &&T£=s~7 J *=5-V> h'J-n-y^U 
tK7^^> (1 1 Omg, 0. 45 4mmo 1 ) (Dh)VJL> (5ml) 

)^>mmm,y, 1 6mmmmmvrc 0 ^u^t^^p^ sj^^4- c^^- 

MMrjW -l-7^;-JK7 1mg, 0. 4 5 4mmo 1) ^i^>7 
y/fl/>hiJ-n-^MX*7> (HOmg, 0. 4 5 4mmol)£ 

U ^>:tix^ (=1:1) ^™j;f9#^IiI^M««IU, *IfE 
Yfc^ (5 3mg, 5 1%) 56«tlt#fc. #^>tlfeS#:^^l7->- 

MM: 116-117 1:. 

I R (ATR) v : 3 0 9 7, 2946, 1577, 1490, 1407, 
1 3 1 7, 1 2 7 8, 1 2 4 0, 1 1 7 4, 1 1 4 7, 1 0 8 3, 1 0 4 7, 
1 0 1 2, 9 5 6, 9 1 6, 8 8 1, 8 2 3, 7 5 4, 7 1 1, 6 4 9, 6 2 6, 
56 6, 538, 47 4, 433 cm" 1 . 

1 H — NM R (4 0 0MHz, CDC 1 3 ) 5: 1. 3 8 - 1. 5 2 (2H, 
m), 1. 81-1. 99 ( 2 H, m) , 2. 09-2. 21 ( 1 H, m) , 
2. 45-2. 57 (1H, m), 2. 89 (3H, s), 2. 91-3. 02 
(2H, m), 4. 48-4. 53 ( 1 H, m) , 6. 83 (1H, t, J = 
8. 9Hz) , 7. 2 3- 7. 3 0 ( 1 H, m) , 7. 3 8 - 7. 4 5 (2H, 
m) , 7. 4 6 - 7. 5 9 (3H, m) . 
MS (m/z) : 4 5 3 (M + + H) . 
7i,mfttfr : C 18 H 19 C l 2 F0 4 S 2 tlt 

Mmife :C 47. 69%;H 4. 22% ; CI 15. 64%; 
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F 4. 19%; S 14.15%. 
H$HI :C 4 7. 52%;H 4. 19%;C1 15. 47%; 
F 4. 24%; S 14.08%. 

###17 : i-g-F-4- 

0 

1 1 




###i|3T#£>n£:4- (*3SH/7J1//Jn-;W - 1 - 79 /—)V (7 4 6mg, 
4. 9 0mmol) , -f5^/-JI/ (5 0 0mg, 7. 3 5mmo 1) 
U7i-MX7^> (1. 9 3g, 7. 3 5mmol) 0»fl/> (3 0 
ml) mmzsom (1. 8 7g, 7. 35mmol) £*0;L> ^rSf-T 3 Bf Pel 

u> (=1 : 100) <Dmitim& K>'&rcftm*ffij£mtfcL. m^it^m 

(1. 18g, 9 2%) ^Mfei#:itT#t. 

'H-NMR (40 0MHz, CDC 1 3 ) 6: 1. 9 2 -2. 0 8 (4H, 
m), 2. 93 (3 H, s), 3. 00-3. 10 (2H, m) , 3. 18- 
3. 2 8 (2H, m) . 
MS (m/z) : 2 6 3 (M + + H) . 

HWJ8 0 : 2- (4-^D07i-MM-JWfjW -1. 3 - v^l/xf 



F 0=S=0 




CI 
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4 - 9 u u^y-ii >7.)l V 4 >W± h U ( 2 0 5mg, 1. 03 

mmol) &=fc^2, 6--/7MD^>yJ^D$ H (2 14mg, 1. 0 3 
mmol) *i?*V*isX.5>> (10ml) 70t:(IT18«j^l 

io:i) mftm&r)ntz.ttm&ffi}£mi®v, mmt^m (2 8 9mg, 
93%) &&&m&£VTnfro 

IR (ATR) 1/ : 3 0 9 7, 2989, 1625, 1575, 1509, 
1 4 7 3, 1 4 0 7, 1 3 9 2, 1 3 1 9, 1 2 7 2, 1 2 4 5, 1 1 9 7, 
1 1 8 2, 1 1 3 2, 1 0 8 3, 9 9 8, 8 8 9, 8 5 4, 8 3 1, 8 0 2, 
7 7 7, 7 4 2, 7 1 9, 6 8 6, 6 2 6, 5 6 6, 5 1 2, 4 7 8, 4 4 9, 
4 18 cm" 1 . 

1 H — NMR (4 0 0MHz, CDC1 3 ) 6 : 4. 48 (2H, s), 

6. 88 (2H, t, J = 7. 9Hz), 7. 29-7. 39 ( 1 H, m) , 

7. 47 (2H, d, J=8. 6«z), 7. 68 (2H, d, J=8. 6 
Hz) . 

MS Cm/z) : 3 0 3 (M + + H) . 

8 1 : 2- [1- (4-9Uny^-)\,X)V7fr-)l) -5- Oj^jkZik 
^yj-M -l, 3 ->*:7;M-D^>lzr> 




ci 
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- 7 8X:iZX. 2- (4-^DD7irMMUWf;W -1, 
Mn^>-tf> (2l8mg, 0. 7 2 0mmo 1) ©y^h + ^>X^> (10 
ml) iiCWJf!?^ (1. 5 7M^>it; 0. 5 5ml, 
0. 8 6 4mmol) §iTLfc, -7 8tCT, 3 Oftmffl.ffi&, #^#!|7T 
n<btlfcl -3— K-4- ;U) ^> (2 2 6mg, 0. 86 

4mmol) b^>X^> (5ml) SMTIL KJfcWi&mxizm 

OYh^77^-t#L, 5 5%«x^;U/^lJ->^tB^J;D#^iii^M 
JEtffcU HfE^^ (53mg, 17%) &SW<hlt#fe„ #^tirc@ 

Bt& : 118-11 9^. 

I R (ATR) v : 2 94 6, 1621, 1585, 1471, 1459, 
1 3 9 6, 1 3 5 5, 1 3 2 2, 1 3 0 1, 1 2 7 4, 1 2 2 6, 1 1 5 1, 
1 1 3 2, 1 0 8 7, 1 0 1 2, 9 8 9, 9 5 8, 9 2 5, 8 2 9, 7 7 3, 
7 6 1, 7 5 2, 7 1 7, 6 2 4, 5 7 2, 5 2 2, 4 8 5, 4 5 8, 4 0 6 
c m -1 . 

1 H — NMR (4 0 0MHz, CDC 1 3 ) 6: 1. 3 5 - 1. 5 5 (2H, 
m), 1. 81-1. 95 ( 2 H, m) , 2. 48-2. 58 ( 2 H, m) , 
2. 88 (3H, s), 2. 91-3. 10 (2H, m), 2. 97 (1H, 
dd, J=15. 8, 6. 7Hz), 6. 75-7. 00 (2H, m), 
7. 25-7. 35 (1H, m), 7. 42 (2H, d, J = 8. 6Hz), 
8.3 0 (2H, d, J = 8. 3Hz) . 
MS (m/z) : 4 3 7 (M + + H) . 
7eH##t : C 18 H 19 C 1 F 2 0 4 S 2 <h Ut 
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mmm : C 4 9. 4 8%;H 4 . 3 8 % ; C 1 8.11%; 
F 8. 7 0% ; S 14.68%. 

mmm c 49. 2 5 % ; h 4 . 3 2 % ; c 1 8.02%; 

F 8. 50%; S 14.70%. 
8 2 : 1- (4-^DD7x^XMrjM^|/) -3-*h^>^> 



4-^DD^>-tf>XJl'7^>itb , J^A (2 10mg. 1. 06 
mmo 1 ) &<£tf3 h3^>^>v;i^ nUK (154//1, 1. 06 
mmol) 0^h^/I^> (10ml) ,W$7 OtCTl 6^ H »t 
fc. ^i^T^^, Kfomzzf? (2ml) ^O^b^h^^T 

>^nr7A (45mg) i*t>\z7 ov,\zti §m$mw\^ti 0 Kfom* 

7K> mafiM.7k(Dm\zm.m$L. mj^a^t^u sra* 

^EEMb^o #e»txfcM^a^^ ^ y v u ^ a^ h -7 

-Y-KttU ^^r> :mm^)V (=5 : 1) ^{ti^d; «9#7t^®^MEEM 

t>. SfB^^ (2 1 6mg, 6 9%) £afegH££ UT#fc. 

I R (ATR) v: 3 0 6 4, 2979, 2842, 1598, 1488, 

1 4 6 9, 1 4 3 4, 1 3 9 2, 1 3 1 3, 1 2 6 8, 1 1 7 6, 1 1 3 0, 

1 0 8 5, 1 0 3 3, 1 0 1 2, 9 4 1, 8 7 9, 8 2 3, 7 9 2, 7 6 5, 

742, 692, 620, 574, 528, 455cm- 1 . 

1 H — NMR (4 0 0MHz, CDC1 3 ) 6:3. 74 (3 H, s), 




0=S=0 




CI 
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4. 27 (2H, s) , 6. 5 9-6. 6 8 (2H, m) , 6. 82-6. 90 
(1H, m) , 7. 17 (1H, t, 3 = 7. 8Hz) , 7. 42 (2H, d, 
J = 8. 6Hz) , 7. 56 (2H, d, J = 8. 6Hz) . 
MS (m/z) : 2 9 7 (M + + H) . 

mt&M 8 3 : 1- [1- (4:-ZuU7x.-)V7,)l-frs-)V) -5- j^J^ZJk 




CI 



1- ( 4 - ^ D □ 7 ;0 - 3 b^5>^>-fef> (8 0 

mg, 0. 2 6 9mmol) , 3 4 - {^)V7,)V^)V) - 

l-^;-Jl/ (6 2mg, 0. 4 0 4mmo 1) *i^>7/W>h'J- 
n -jTZ-JV&Xifry > (9 8mg, 0. 4 0 4 mm o 1 ) <Dh;PX> (1 0 

mi) ®m&T)i3>mmmrF, sBmummmvrc. &tsm 

r^-fctfU ^>:»KI^ (=1:1) »a«itJ#fc^®Sr«ffi» 
«8U «IB^i» (6 1mg, 5 2%) SSfi@#:tLTffc. B6B#&'\* 

: 91-9313. 

I R (ATR) v : 2 9 6 7, 2929, 1594, 1494, 1469, 
1 4 5 5, 1 3 9 4, 1 3 1 5, 1 2 7 2, 1 2 5 5, 1 2 2 2, 1 1 8 9, 
1 1 4 5, 1 1 3 2, 1 0 8 5, 1 0 3 7, 1 0 1 2, 9 7 0, 8 7 9, 8 5 0, 
8 0 4, 7 5 9, 7 0 5, 6 8 8, 6 3 2, 6 0 3, 5 3 2, 4 9 3, 4 6 4 
c m -1 . 
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1 H — NM R (4 0 OMH z, CDC1 3 ) 6 : 1. 37-1. 50 (2 H, 
m) , 1. 79-1. 93 ( 2 H, m) , 2. 10-2. 23 ( 1 H, m) , 

2. 40-2. 52 (lH.m), 2. 86 (3H, s) , 2. 89-2. 98 
(2H, m) , 3. 73 (3H, s) , 3. 97 (1H, dd, J = ll. 1, 

3. 8Hz), 6. 59-6. 67 (2H, m), 6. 80-6. 89 (1 H, 
m), 7. 15 (1H, d, J = 8 . 0Hz), 7. 35 (2H, d , J = 
8. 6Hz) , 7. 44 (2H, d, J = 8. 6Hz) . 

MS (m/z) : 4 3 1 (M + + H) . 
7tmft$T : C X9 H 23 C 1 0 5 S 2 £LT 

mmm : C 5 2. 9 5 % ; H 5 . 3 8 % ; C l 8. 23%; 

S 14.88%. 
mmm : C 5 2 . 8 9 % ; H 5 . 2 5 % ; C 1 8.33%; 

S 14.87%. 

MMM 8 4 : l- (A-ZUU? ^~)V7.)V*-)V^)V) -4-^)^->^> 




CI 



4-i?OD^>f>7^7-f >»tb'J^A (2 6 4mg, 1. 33 
mmo 1 ) , 4-* h^->^>>?;i/^DiJ K (1 8 1 tx 1 , 1. 3 3mmo 1 ) 
te^ZSMzik^by-JT-JlTy^—VA (2 4mg) <D7?J—)l (5ml) MM 

m*7 ox:izx3Bmmw^rzo ^mm^^^m^ mm^m&m^Lrco 
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5 : i) m&m&omtzftm*mj£mmv\ mut^m oomg, 23%) $ 

I R (ATR) v : 3 0 7 2, 2996, 2942, 2836, 1608, 
1 5 8 3, 1 5 0 9, 1 4 6 7, 1 3 9 6, 1 3 0 9, 1 2 9 2, 1 2 4 0, 
1176, 11 4 7, 1089, 1031, 1016, 977, 956, 887, 
8 2 9, 7 6 7, 7 1 5, 6 3 0, 5 3 2, 4 7 4, 4 3 1 cm" 1 . 
1 H — NMR (4 0 0MHz, CDC1 3 ) <5 : 3. 80 (3H, s) , 
4. 25 (2H, s) , 6. 80 (2H, d, J = 8. 8Hz) , 7. 00 
(2H, d, J=8. 6Hz) , 7. 42 (2H, d, J=8. 3Hz) , 
7. 5 4 (2H, d, J = 8. 6Hz) . 

8 5 : l- [l- (4-^DD7x-JPXM^) -5- (^3MI/7JI/ 
^>5M1/) -4-j* h^r'>^<>if> 




CI 



1- (4-^7DD7i- )V7,)Vt^~)V^)V) -4-* h*v"^>-bf> (7 2 
mg, 0. 2 4 3mmol) , 3 Tf#£>n7c: 4 - (*^7Jl/*:r:;i/) - 

l-7*^/-JP (7 0mg, 0. 4 6 Ommo 1 ) *5ct^->7y^5 1 l/>hU - 
n -7*^;U^^tJn^> (lllmg, 0. 46 Ommo 1 ) <D h;i/X> ( 1 0 

mi) mm&'Dvziynmm.T. 1 b^mtmmmvtio ## 

3 Tt#e.tife4 - (^ -i-:/^/-;i/ (7 0mg, 

0 . 4 6 Ommo 1 ) 4o 7 J * J- V > h'J-n -Zf'f-Jl-foXft? > 

(lllmg, 0. 4 6 Ommo 1) 2 <blZ7)\/Zf>mm%T, 2 2 Hf 
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(=1:1) »ffitt<fcO#fc#lB£MflE*l8L, flUBflS^lfc (3 3mg, 

3 2%) £S£@#:£LT#fc. B6H#£^*1*>K:Tifeit^ 4HfB 

: 136-138 1:. 
IR(ATR) v:3012, 2 9 3 7, 1 6 0 8, 1 5 8 3, 1 5 1 1, 
1 4 7 1, 1 3 9 2, 1 3 1 9, 1 2 9 2, 1 2 6 8, 1 2 5 3, 1 1 7 8, 
1 1 4 5, 1 1 3 0, 1 0 8 5, 1 0 2 9, 1 0 1 2, 9 6 4, 8 3 3, 8 2 3, 
7 7 1, 7 5 4, 7 2 3, 6 2 8, 5 7 4, 5 5 1, 5 3 0, 4 9 7, 4 7 2, 

4 3 9 cm -1 . 

1 H — NMR (4 0 0MHz, CDC1 3 ) 6: 1. 3 7 - 1. 5 0 (2H, 
m) , 1. 79-1. 93 (2H, m), 2. 10-2. 23 ( 1 H, m) , 

2. 4 0- 2. 5 2 (1H, m) , 2. 8 6 (3H, s) , 2. 8 9-2. 9 8 
(2H, m), 3. 73 (3H, s), 3. 97 (1H, dd, J = l 1. 1, 

3. 8Hz), 6. 59-6. 67 (2H, m), 6. 80-6. 89 (1H, 
m) , 7. 15 (1H, d, J = 8. OHz) , 7. 35 ( 2 H, d, J = 
8. 6Hz) , 7. 44 (2H, d, J = 8. 6Hz) . 

MS (m/z) : 4 3 1 (M + + H) . 
Ttmfttir : C 19 H 23 C 1 O s S 2 £LT 

mmm : C 5 2. 9 5%;H 5. 38%;C1 8.23%; 

S 14.8 8%. 
: C 5 2. 9 9 % ; H 5 . 2 9 % ; C 1 8.29%; 

S 14.82%. 
##0»J 8 : 3- (N, )l) &MMMJ^2k 
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^77^;^/^ (3 17mg, 1. 7 6mmol) ©»?k> 
(2 0ml) «Hy7W5>iS?H (17 2mg, 2. llmmol), 
l-tKD + y^^/hUjy-JV (2 8 7mg, 1. 76mmol) , 1 -X 
3MI/-3- (3-^^^;i/T^y7°Ptr;U) (404mg, 

2. 1 lmmo 1 ) *3«fctfN- pt^H/^l/tfU >(0. 23ml, 2. 11 
mmo 1) SriDx., &iafcT2 lNFfflitJ^Lfc. R^&«flE**fib, H^X=P 

(=1 : 5 o) .mmm&vmcftm&m&mmis. mmt&m (2 9 0mg, 

8 0%) *i&&tmmnii\^x%i£. 

I R (AT R) v : 1 7 2 0, 1633, 1583, 1500, 1436, 
1 3 9 2, 1 2 8 6, 1 2 5 5, 1 2 0 5, 1 1 1 2, 1 0 7 6, 9 7 9, 

9 3 3, 8 2 3, 7 7 3, 7 3 0, 6 9 6, 6 6 9, 6 3 8, 5 8 0, 4 8 9, 
4 3 9 cm -1 . 

1 H — NMR (4 0 0MHz, CDC1 3 ) 6 : 2. 99 (3H, s) , 

3. 1 3 (3H, s) , 3. 93 (3H, s) , 7. 49 ( 1 H, t, J = 
8. 2Hz), 7. 63 (1H, t, J = 7. 6Hz), 8. 05-8. 15 

(2H, m) . 
MS (m/z) : 2 0 8 (M + + H) . 

#%0U 9 : 3-kKn^f;i/-N. N-^fM>X75 H 
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fcJftTKT, 3- (N, n--J^)Vil)Vn^ )V) ^MMW.^)V (2 8 9 
mg, 1. 3 9mmo 1 ) (DJL$;-)V (1 5m 1 ) Jg^tC*5Hft>fc#^- HJ 
OA (2 6 4mg, 6. 9 7mmol) MUcRLfca* 5 Otl:T 

(2 6 4mg, 6. 9 7mmol) SAD*.* $ £>K 5 0 "CKT 6 BfMJft#l/fc. 
KJfcJft<£*?frU 7K*ttI^.fc^ MEEMbfc. t#e>nfe^^S(C7K^»n^.> 

mc^Vy (=1 : 3 0) ^m^cfcOt#fc#ffl£MEEMU «8H 
(19 6mg, 7 9%) £&feift#«&«£UT»fc. 
IR (ATR)' v : 3 3 6 7, 2929, 2869, 16 0 0, 1583, 
1 5 0 8, 1 4 7 9, 1 4 5 2, 1 3 9 4, 1 2 6 7, 1 2 3 6, 1 1 7 0, 
1 0 9 7, 1 0 7 9, 1 0 4 9, 8 9 8, 8 0 0, 7 4 6, 7 1 9, 6 9 4, 
6 4 2, 4 3 1 cm -1 . 

'H-NMR (4 0 OMHz, CDC1 3 ) <3: 2. 46 (1H, br s), 
2. 97 (3H, s), 3. 11 (3H, s), 4. 67 (2H, br d, 
J=2. 9Hz), 7. 23-7. 48 (4H, m). 
MS <m/z) : 1 8 0 (M + + H) . 

MMM 8 6 : 3- (4-^DD7xr^^JM^) -N, N^£*±2k 
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CI 



N-y^?M/X73F ( 1 8 4 m g , 
1. 0 3mmo 1 ) <Dmt^U> (15ml) mmzva&Atmm (5 1 lmg, 
1. 5 4mml) & h U 7 x - ;U*7> 7 -f > (4 0 4mg, 1. 54 
mmol) ijaCT4. 5P#lfflft#L;fc. SH&tt«r«£E»*l&L/fc. #6 

?mu (=1 : i) mmm&vmcftw&ffi!£mmi>. m&i&viw (2 3 9mg) 

'&*>ntzM&m'VtV>} (2 3 9mg, 0. 9 8 7mmo 1) *5j;t^4-^oa^ 
>-fcf>7JW:7^ >86?-HJ£7A (2 3 4mg, 1. 18mmol) Oy^f + y 
X^> (15ml) ffi»«£7 0t:fCT3 BM«#b)fc. KJfom&^M&'Vtfim 

(125mg, 3 7%) SifeiWIil/Tttfc. 
'H-NMR (4 0 OMHz, CDCl 3 ) 6:2. 89 (3H, s), 
3. 09 (3H, s) , 4. 32 (2H, s) , 7. 10-7. 50 (6H, 
m) , 7. 5 9 (2 H, d, J=8. 6Hz). 
MS (m/z) : 3 3 8 (M + + H) . 

H«J 8 7 : 3- [1- (4-^ao7iznM-^) - 5- (*5=-Jk*;U 
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^yj-M -N, N-yXfM>X7SF 



I 




CI 



3- (4-^DD7xZMM-JWf;W -N, N-y^^JK>X75 
F (69mg, 0. 2 04mmol) > ##0iJ 3 Tt#£*lfc4 - 

-1-7'^;-^ (6 2mg, 0. 4 0 9mmo 1 ) %>&Z$i/7 J 
>h l J-n-7*f;i'*X*7> (99mg, 0. 4 0 9mol) (DhJH> 

(lomi) mm&7)i3>mmmrF. 1 5^rauprs*3a«EUfc. .^ia^^^i^ 

##^3Tf#^n7c4- (;*^;ux;w*-;P) -1-72 (6 2mg, 

0. 5 0 4mmol) £J:tf->7;/ *^U> b U - n -^JVfcXft? > (99 
mg, 0. 5 0 4mmol) £iPA, £ ££7;icf >3£B5CT, 2 3B#P«^il 

ay'j*^7A^Q7hif77^-[;#u : mt*?-vy (= 

1:50) ^ttl^cfc«9#^ili^MffiaiilL, mmt&W (3 7mg, 3 8%) 

I R (AT R) v : 2 9 2 7, 1625, 1581, 1504, 1475, 
1 3 9 4, 1 2 7 6, 1 1 7 2, 1 1 4 1, 1 0 8 3, 1 0 1 2, 9 6 4, 
9 0 8, 8 1 9, 7 5 4, 7 0 5, 6 2 6, 5 5 1, 5 1 6, 4 6 8 cm" 1 . 
1 H — NM R (4 0 OMH z, CDC1 3 ) 6:1. 32-1. 49 (2H, 
m), 1. 78-1. 92 (2H, m), 2. 12-2. 28 ( 1 H, m) , 
2. 40-2. 50 (1H, m), 2. 83 (3H, br s), 2. 87 
(3H, s), 2. 90-2. 98 (2H, m), 3. 08 (3H, br s), 
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4. 05 (1H, dd, J = 1 1. 1, 3. 8Hz) , 7. 12 ( 1 H, br 
s), 7. 19-7. 25 (1 H, m) , 7. 32-7. 40 (4H, m) , 
7. 4 8 (2 H, d, J = 8. 6Hz) . 
MS (m/z) : 4 7 2 (M + + H) . 

HRMS (FAB) : C 2l H 27 O s NC 1 S 2 (M + + H) L LT 

gfSiffi : 4 7 2 . 1 0 1 9 

Hffl'Jffi : 4 7 2 . 1 0 1 0 
HJStfiJ 8 8 : 2- (4-^na7xZJl/m^M^) — N, N-v?;*?-^ 
^>X7 5 H 




CI 



(6 3 9mg, 4. 7 6ramol) 0^^/-JI/ (5ml) » 
5 Q%iS*?-)VT^>fcmm (2ml) SrJJDA, 7 Ot:fcT 1 4P#raift#l,&. 

> (=1 : 40) ©»ffi^«fc0^^iaS»JBE»«b«lfi«|JK^» (2 4 8mg, 
2 9%) #^n^iMftlI (23 8mg, 1. 3 3mmol) (DM. 

fb^^l/> (10 ml) Ml:hij7i^l/*X7^> ( 5 2 2 mg, 
1. 9 9mmol) MtfEMi (6 6 0mg, 1. 9 9mmol) 

*7A^D7h^77^f-l:#U ^tf> : B^S?X^;U (=3 : 2) ©igfcUag 

cfcDf#£#®£Mffii£^b7c, »f>nfc»fiss?fi*^y-;u (iomi) &c?g 
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MV. 4-^OD^>€>^^7^>ith , J'5A (2 6 4mg, 1. 33 
mmo 1) 7 0riCT2 B50Jft#L7co SM^tfiST^t, Mffi 

(=3 : 2) ^tb^J:Ot#rc^®^MBEiiilSb, HCfeft^l (2 1 6mg, 
4 8%) ^7^7 7XttMitT#fc 0 

1 H — NMR (4 0 0MHz, CDC1 3 ) 5:2. 97 (3H, s) , 
3. 1 3 (3H, s) , 7. 50 (2H, d, J = 8. 8Hz) , 7. 73 
(2H, d, J = 8. 6Hz) . 

IR(ATR) v : 2 9 3 1, 1 6 2 1, 1 5 9 8, 1 5 8 1, 1 5 0 4, 
1 4 7 5, 1 44 4, 1 3 9 2, 1 3 1 7, 1 2 7 8, 1 1 9 1, 1 1 5 1, 
1 0 8 3, 1 0 6 8, 1 0 1 2, 8 7 9, 8 2 7, 7 7 7, 7 5 7, 7 4 0, 
7 0 5, 6 3 6, 6 0 7, 5 6 6, 5 3 6, 4 6 6, 44 7 cm" 1 . 
MS (m/z) : 3 3 8 (M + + H) . 

8 9 : 2 - [ l - (4:-9uU7x.-)l7.)V-fc~)V) - 5- (^5MU7J1/ 
^>^;i/j -N, N-y^^M>X7S K 



2- (4-^DD7x-MMz;Mf;W — N, N-v^fM>X75 
H (16 1mg, 0. 4 7 7mmol) . 3 Tf» <=> nfc 4 - U^UTJU 

(lOOmg, 0. 6 5 7 mmo 1) M^y7//f k 
:4'J-n-7"?M7*7> (15 9mg, 0. 6 5 7 mm o 1) 0h JVX. > 




CI 
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(5mi> mm%7)i<3>mmmrF, i7p#mjk#u&. Kfote&&M&-c}$m 
mmM3~T:n<btitc4- (*^;U7JU*-;i/) y^y-;i/ doomg, 

0 . 6 5 7 mmo 1 ) *3 «fc U=s T J * J- V > MJ - n - :/^Jl/*7. * ^ > 
(15 9mg, 0. 6 5 7mmol) SrUPA, £ £ \Z7 )V3 >#B^CT, 2 4P3 

>o®ftm£r)mc.ttm&mmmL. mtzit&M (7 9m g) 35%) 

1 H — NMR (4 0 OMH z, CDC1 3 ) (5:1. 25-1. 49 (2 H, 
m), 1. 63-1. 80 ( 1 H, ra) , 1. 80-1. 93 ( 1 H, m) , 
2. 00-2. 20 (2H, m), 2. 76-2. 95 (2H, m) , 2. 82 

(3H, s) , 2. 84 (3H, s), 3. 11 (3H, s) , 4. 70- 
4. 82 (1H, m) , 7. 22 (1H, d, J = 7. 3Hz) , 7. 32- 
7. 46 (3H, m) , 7. 49 (2H, d, J = 8. 6Hz) , 7. 63 

(2H, d, J = 8. 6Hz) . 

1 R (ATR) v : 2 9 3 1, 2873, 1621, 1581, 1506, 

1 4 7 5, 1 4 4 8, 1 3 9 4, 1 2 7 8, 1 2 2 2, 1 1 8 2, 1 1 3 7, 
1 0 8 3, 1 0 1 2, 9 6 2, 8 2 3, 7 5 5, 7 0 7, 6 3 0, 5 6 1, 
5 1 8, 4 6 0 cm" 1 . 
MS : 4 7 2 (M + + H) . 

HRMS (FAB) : C 21 H 27 0 5 NC 1 S 2 (M + + H) tVX 

mmm : 4 7 2 . 1019 
mmm : 4 7 2 . 1023 

mifoW 9 0 : 3- (4-^pd7 x-;u7jufr^;u^;i/) ^>y^ h u;u 
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CN 




CI 

4-^DD^>-tf>X^7^>tth , J^A ( 2 7 0mg, 1. 36 
mmo 1 ) 43ekCX3 -ynt^WVy- h »J ;U (2 2 2mg, 1. 13 
mmo 1) ©^h^>x^> (15ml) 7 0 t:fCT 3 BKit^Lfco 

^y^-icttu ^-^>:^x^ (=3 : i) m&m&vmzftm*M 
f£mmL. m^t^ (3 1 8mg, 9 6%) *&&mwtvTmc* 

I R (ATR) v : 3 0 8 7, 2985,2 229, 1581, 1581, 
1 4 7 5, 1 4 3 2, 1 3 9 4, 1 3 1 7, 1 2 8 2, 1 2 6 5, 1 2 2 8, 
1145, 1081, 1012, 929, 904, 885, 844, 81 1, 
7 9 8, 7 6 3, 7 2 3, 6 8 6, 6 5 1, 6 2 6, 5 7 8, 5 4 5, 5 2 2, 
4 8 4, 4 6 2 cm" 1 . 

1 H — NMR (4 0 OMHz, CDC1 3 ) 5:4. 32 (2H, s), 
7. 3 8- 7. 5 2 (5H, m) , 7. 60 (2H, d, J=8. 8Hz) , 
7. 66 (1H, d, J = 7. 6Hz) . 
MS (m/z) : 2 9 2 (M + + H) . 

9 1 : 3- [1- [ (4-^DD7i^l/) 7Jl/fr-;i/] -5- (^)U 
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CI 



3- (4-^od7xz ;i/x;i/*~;M^;u) ^>»/— hj;u (60mg, 

0. 2 0 4mmol) , #^#J 3 Tlt^nfc 4 - (^^;i/X;U*— ;W - 1 

(6 2mg, 0. 4 0 9mmo 1) ^y7;/f l/>h'J-n-7' 
W^^7> (9 9mg, 0. 4 0 9mol) ©h;H> (10ml) UK 
r;Hf>#HMT, 1 5NrWin«BiaEU>S:. £ia*T?fcm ###|3T#£>n 
fc4 - (^f^X;^^^) -l-^^y-Jl' (6 2mg, 0. 5 04 
mmo 1 ) *3J;i;y7y>5 : U>h l J-n-y5 1 ^7*7> (9 9mg, 
0. 5 0 4mmol) Sim*., $ 6 ^T;U3f>HHMT> 2 3 mmUmmm^Tzo 

mu&-vtfiB^ Rjfcm&m&mmisit. # n^ifti^ss 7 7 ^ ->a u * 

y;U^^A^DTh^77^-tC#U, ^U-> : SfflftX^P (=1 : 2) 

m&v&ttftn&tfuzmmis* mmtsm (6 9mg, 79%) ^7^777 

I R (ATR) v : 2 9 3 1, 2 2 2 9, 1 5 7 9, 1 4 7 5, 1 4 3 2, 
1 3 9 4, 1 2 7 8, 1 1 3 7, 1 0 8 3, 1 0 5 1, 1 0 1 2, 9 6 4, 
9 1 4, 8 1 3, 7 5 2, 6 8 8, 6 4 9, 6 1 3, 5 4 9, 5 1 6, 4 6 6 
c m~ 1 . 

'H-NMR (400 MH z , CDC 1 3 ) <5 : 1 . 30-1. 50 (2 H, 
m), 1. 79-1. 97 ( 2 H, m) , 2. 10-2. 2 2 ( 1 H, m) , 
2. 40-2. 51 (1H, m), 2. 89 (3H, s), 2. 90-3. 00 
(2H, m), 4. 06 (1H, dd, J = l 1. 1, 4. OHz), 7. 35 
-7. 50 (7H, m), 7. 6 4 ( 1 H, d, J = 7. 3Hz). 
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MS (m/z) : 4 2 6 (M + + H) . 

Ttmftffi : C 19 H 20 C 1 N0 4 S 2 • 0. 25H 2 0£LT 

Swig :C 5 3. 0 2 % ; H 4 . 8 0 % ; C 1 8.24%; 

N 3 . 2 5% ; S 14.90%. 
mmm : C 52. 9 4% ;H 4. 85%;C1 8. 54%; 

N 3. 25%; S 14.93%. 
mt&M 9 2 : 2- (4-^nn7xr:;^M-;Mf;V) ^;>y-HJ;i/ 




CI 



4 -^ao^>if>X;i/7^ >$?T- HJ ?A (218mg, 1. 10 
mmo 1) i3it;2-ynt/fM> , /-h 1 J;i/ (2 1 5mg, 1. 10 
mmo 1) 0^^h^->X^> (5ml) MMm* 7 Ot^dT 1 7 ftWHIWl/fc. 

tJ->:»iXf;V (=3:1) ©»ffitt«fc0»fc#Hfc«EE*»U 

#7c 0 *3£n&afiB#£X-^;WCTife8^ SBtU Sffi<b^«l (2 2 6 

mg, 7 0%) ^aM^tLTffc. 

I R (ATR) v : 3 0 7 9, 2979, 2227, 1573, 1488, 
1 4 7 3, 1 4 5 0, 1 4 2 5, 1 3 9 2, 1 3 2 1, 1 2 9 9, 1 2 8 0, 
1 2 5 3, 1 2 0 9, 1 1 7 4, 1 1 4 3, 1 0 8 1, 1 0 1 0, 9 4 6, 
9 0 4, 8 7 9, 8 2 9, 7 8 1, 7 5 9, 7 1 1. 6 8 2, 6 3 2, 5 9 3, 
532, 480, 451cm" 1 . 
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1 H- NMR (4 0 0MHz, CDC1 3 ) 6 : 4. 58 (2H, s) , 

7. 43-7. 51 (3H, m) , 7. 5 6-7. 68 ( 5 H, m) . 

mmm 9 3 : 2- [1- [ (4-*7UW7x.—)\,) X)V^~)V] -5 - (;*^;u 




CI 



2- (4-£?uny x.~)lX)l<*~)l<*^M ^>V/^hU;i/ (9 6mg, 
0. 3 2 9mmol) , 3 xnZfttc.4 - {^)V7,)V^^.)V) -1-7 

(lOOmg, 0. 6 5 7mmol) ^y77^5 : l/>h l J-n- 
W*7*7> (15 9mg, 0. 6 5 7mol) OhJH> (5ml) M 

m Ltd, bnrcmmmm&y ? v ^ >> u t>tf)vts ? hf^yj-iz 

ft(13 9mg, 99%) ^7^)iyy7.^ntVXnrc 0 
I R (ATR) v : 3 0 8 9, 2931, 2225, 1575, 1475, 
1 44 8, 1 3 9 4, 1 3 1 5, 1 2 9 5, 1 2 7 8, 1 2 1 4, 1 1 7 6, 
1 1 3 9, 1 1 2 4, 1 0 8 3, 1 0 1 2, 9 6 2, 9 0 8, 8 2 7, 7 94, 
754, 711, 628, 553, 516, 470cm" 1 . 
1 H — NMR (4 0 0MHz, CDC 1 3 ) <5 : 1. 3 0 - 1. 5 4 (2H, 
m), 1. 81-1. 98 ( 2 H, m) , 2. 20-2. 31 ( 1 H, m) , 
2. 47-2. 59 (1H, m), 2. 88 (3H, s), 2. 90-3. 00 
(2H, m), 4. 63 (1H, dd, J = 1 1 . 0, 4. 2Hz), 7. 38 
-7. 60 (6H, m), 7. 67-7. 73 ( 1 H, m) , 7. 79 (1H, 
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d, J =8. 1 Hz) . 

MS (m/z) : 4 2 6 (M + + H) . 

HRMS (FAB) : C 19 H 21 0 4 NC 1 S 2 (M + + H) LLX 
mWeife : 4 2 6 . 0 6 0 1 

nmm : 4 2 6 . 0 6 3 6 

9 4 : 1 4 - (v^P^\^i>;i/^^;i/X^^n;i/) ^>tf> 



4-^DD^>f>^-^ (2 3 Omg, 1. 5 9ramol) ^J:^D 
A^yJMWn^H (2 2 2 «1, 1. 5 9mmol) (DT± h~ h U 
(10ml) ^{CM^U^A (3 2 9mg, 2. 3 8mmo 1) £Snx., ^ 

(20ml) izmmV. 3-^DDii^m#m ( 5 7 6 mg, 3. 34 
mmo 1) £flP*_, ifiCT17. 5 B^j^Lfc. H/ft^MM^U 

mm&wmmi-^vy&izT&mis, zmzmmmmistc. mzntz 

(=i5:i) mmm&onrzftw&tfL&mmis. mmt&w ooimg, 
6 9%) &m&mwtLTmc 0 

■ R (ATR) v : 2 9 2 1, 2850, 1583, 1475, 1446, 




0=S=0 




CI 
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1 3 9 4, 1 3 0 5, 1 2 7 4, 1 1 7 2, 1 1 4 3, 1 0 8 3, 1 0 1 4, 
9 6 4, 8 9 2, 8 4 6, 8 3 1, 7 8 2, 7 6 1, 7 4 4, 7 0 3, 6 6 9, 
6 3 2, 5 5 9, 5 2 8, 4 7 8, 4 2 6 cm" 1 . 

X H — NMR (4 0 0MHz, CDC 1 3 ) 6 : 1. 0 0 - 1. 3 5 ( 5 H, 
m), 1. 60-1. 76 (3H, m), 1. 80-2. 08 (3H, m), 
2. 9 7 (2 H, d, J = 6. 1Hz) , 7. 5 4 (2H, d, J = 8. 6 
Hz) , 7. 85 (2H, d, J=8. 6Hz) . 
MS (m/z) : 2 7 3 (M + + H) . 

mmm 9 5 : \-zuu- a- [i-v#p^\^>;p-5- (pt^;ux;t^~ 




CI 



-7 8*C^T> l-^OD-4- {iy^U^iy)V^^)V7,)V^~)V) ^>"tf 
> (2 13mg, 0. 7 8 1mmol) 0y^h4 1 yX^> (3ml) 
^SJUJ^tfA (1. 5 7M^\=Ht>*« ; 0. 6 0ml, 0. 9 3 7mmol) 
£$TFb7io -7 8-CI:T4 0«m ###1 7 XM^tltz. 1 - 3- H~ 4 
- (2 4 6mg, 0. 9 3 7mmol) (Dis* h^F 

i/?L$ry (5mi) mm&ffiTvrzo fcfom&&*tz^u£-cm&v. ^u\zx 
n b rift mmmt & y ? y ^ a. *> u % ? ? a ^ □ ^ i- y 5 7 -y — \zh l » ^ 

^>:lil^ (=1:1) »iti«cfc0^fc^lia*«BE»«gUfc. »&tlfc 
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&&&m) k-ossu mmt^m <54mg, 17%) ^&^m^tvxmrz. 

Wk&: 104-106 1:. 

I R (ATR) v : 2 9 2 5, 2854, 1583, 1475, 1444, 
1 4 2 3, 1 3 9 2, 1 3 0 9, 1 2 8 8, 1 2 6 8, 1 2 0 9, 1 1 7 6, 
1 1 4 5, 1 1 3 3, 1 1 2 8, 1 0 8 3, 1 0 1 2, 9 6 0, 8 9 2, 8 2 5, 
7 6 3, 7 2 7, 6 3 6, 6 0 9, 5 6 1, 5 2 8, 4 9 5, 4 7 8, 4 5 3, 
4 3 0 cm -1 . 

'H-NMR (4 0 OMH z, CDC1 3 ) <5: 1. 02-1. 32 (5H, 
m), 1. 44-2. 00 (12 H, m), 2. 76-2. 83 ( 1 H, m) , 
2. 89 (3H, s) , 2. 97 (2H, t, J = 7. 0Hz) , 7. 56 
(2H, d, J=8. 3Hz) , 7. 82 (2H, d, J = 8. 3Hz) . 
MS (m/z) : 4 0 7 (M + + H) . 
Ttmftffi : C 18 H 27 C 1 0 4 S 2 £LT 

: C 53. 12%;H 6. 69%; CI 8.71%; 
S 15.76%. 
m®m :C 5 3. 1 1 % ; H 6 . 4 9 % ; C 1 8.83%; 
S 15.73%. 
9 6 : 1-/7DD-4- (2-71-MfKM^) ^>-fe*> 



CI 

4-^DD^>1f>ft-^ (3 4 7mg, 2. 4 0mmo 1) ^<t^ (2- 
^□tl^W ^>-fe* > (3 2 9 w 1 , 2. 40mmo 1) ©7th-hUJl/ 
(10ml) MIMAUOA (4 9 8mg, 3. 60mmol) ^M. i 
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Uy (2 0ml) 3 - ^OD^Ifl! (870mg, 5. 04 

mmo 1) ^JtJD^., ISCT1 9NrW«itbfc. sa^SfflgSSb, ftilf 

10:1) Jgffl««fc»3»fe^iii*«JE»ffifU, (5 9 9mg, 

8 9%) ^aWilTifc. 

IR (ATR) v : 3 0 2 3, 2923, 1600, 1581, 1496, 
1 4 7 3, 1 4 5 4, 1 3 9 4, 1 2 9 9, 1 2 7 6, 1 2 4 0, 1 1 4 5, 
1 0 8 3, 1 0 1 2, 9 7 1, 9 0 8, 8 2 3, 7 7 7, 7 5 5, 7 3 2, 
694, 636, 593, 570, 526, 455cm" 1 . 
1 H — NMR (4 0 0MHz, CDC1 3 ) 6: 2. 98-3. 10 (2H, 
m), 3. 29-3. 42 (2H, m), 7. 02-7. 32 (5H, m), 
7. 55 (2H, d, J = 8. 6Hz) , 7. 86 (2H, d, J = 8. 5 
Hz) . 

MS (m/z) : 2 8 1 (M + + H) . 

mMM 9 7 : 4- [i-^>>*;i/-5- (*5=-;k*;psfrx;u) i^jwift— 

M - 1 -^Pa^>-tf> 
0 




CI 
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l-^OD-4- (2-7 3L-)Vx.3-)V7.)Vfc-)l) ^>-tf> 
(2 11mg, 0. 7 5 2mmol) ®y/h + yl^> (3ml) MC^f 
;i/'J3^A ( 1 . 5 7MA^D->»j| ;0. 57ml, 0. 90 2mmo 1 ) £ 

srFLfc. -7 8t:fcTiNFra«j*^ #^j7T#bn^i _ 3 _ h -_ 4 _ 

(^PXM^W ^> (2 3 6mg, 0. 9 0 2mmol) ©y7h + y 
x^> (6ml) i§i?:iTl/fc. RJ«3S**^K:3S»*T?MU SSCT3 

=M*> : H&x^ (=1:1) <7)»a»j«fc0^fc^iB&«JE«3Slbfc. 
&%&mm) ICTffiil, «iBfl^& (7 2mg, 2 3%) £££0#<h UTf# 

MU&: 6 8-7 Ot. 

I R (ATR) v : 3 0 2 9, 2 9 3 7, 2 8 6 7, 1 5 8 1, 1 4 9 6, 
1 4 2 1, 1 3 9 4, 1 3 0 3, 1 2 8 0, 1 2 5 3, 1 1 8 7, 1 1 3 3, 
1 0 8 3, 1 0 4 1, 1 0 1 2, 9 6 4, 8 4 8, 8 2 5, 7 5 9, 6 9 0, 
649, 588, 553, 522, 493, 455cm- 1 . 
1 H — NMR (4 0 0MHz, CDC 1 3 ) 6: 1. 4 0 - 1. 7 7 (5H, 
m) . 1. 82-1. 96 (1H, m), 2. 6 0-2. 70 ( 1 H, m) , 
2. 75-2. 91 (2H, m), 2. 83 (3H, s), 3. 18-3. 29 
(2H, m), 7. 04 (2 H, d, J = 8. 3Hz), 7. 19-7. 31 
(3H, m), 7. 56 (2H, d, J = 8. 6Hz), 7. 84 (2H, d, 
J =8. 6Hz) . 

MS (m/z) : 4 1 5 (M + + H) . 
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Ttmftffi :C 19 H 23 C10 4 S 2 tUT 

Straffi :C 5 4. 9 9 % ; H 5 . 5 9 % ; C 1 8.54%; 

S 15.45%. 
H$JM :C 5 5. 1 0 % ; H 5 . 6 2 % ; C 1 8.50%; 

S 15.56%. 
###| 1 0 : (2 -^□□tf'Jy>- 3 ~^Jl) 



-7 8tCT, 2 -^PD-Z3^>^X^;i/ (3 4 7mg, 1. 87 
mmo 1) (DMt^Vy (10ml) mmZ7mit^ V?^)IT)V^ -^A 
(1. 0MhJH«;4. 6 8ml) liTtfc, 30m 
U 1 5^KJS#bfeo JK^T^Him S^{CiafP^7K$JPA, 
iiglcMlfc, h3iBKttbfc 0 ^^TkefcS^hU^AKiT 

n-?ht?57J-lZttL. ^\^>:^x^;P (= 1 : 1) m&Wi£K>mrcft 

m&ffi&mifav, mmt^m (2 1 img, 79%) ^m^mwtvxmco 

I R (ATR) v : 3 2 4 5, 2827, 1587, 1571, 1452, 
1 4 0 7, 1 3 2 4, 1 2 5 1, 1 1 9 3, 1 1 1 8, 1 0 8 7, 1 0 4 1, 
7 9 6, 7 3 2, 7 1 3, 6 5 5, 5 9 3, 5 1 1, 4 6 6, 4 1 4 cm" 1 . 
1 H — NMR (4 0 0MHz, CDC1 3 ) <5 : 2. 21 ( 1 H, t, J = 
5. 6Hz), 4. 80 (2H, d, J = 5. 1Hz), 7. 25-7. 36 
(1H, m), 7. 85-7. 98 ( 1 H, m) , 8. 32 (1H, dd, J = 
4. 6, 1 . 5Hz) . 
MS (m/z) : 144 (M + + H) . 

MffiM 9 8 : 2-^Da-3- (4-^cm:7 xXJMJUfrXJM^;!/) bfUS^ 
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o=s=o 




CI 



(2 -^DPtf US?>- 3 --f;U) ( 2 0 4mg, 1. 42 

mmo 1) *<fc«ft-;l/ (0. 3 1ml, 4.26 mm o 1 ) O^DDiK 
;UA (10ml) ii^50t:(lT8. 5 ^l^U/Co J*J«£^S£T^£i] 

MEBSSLfc. mt>nrzmmmm*75 , y-)i' a 5m n kef^u 4- 

^DD^>t*>X;i/7^f>ithU^A (4 2 3mg, 2. 13mmo 1) *5j; 
ZffiWlX U (4 18mg, 4. 2 6mmol) £iOx.fcl£* 7 0~8 0t{; 
Tl 5P#r B ljf#b7c 0 RJtSttSr^ia*^^^ «EE»*Sbfc. &5nfc*lfS 

7 7 7 viy 'J 7 h ^77^f - *\tt> : mm 

x^;u (=2 : i) mmm<kQmzftm&mf£mmis. mmt^ (2 5 2mg, 
59%) ^m^mwtvxmzo 

I R (ATR) v : 3 0 9 3, 2992, 2931, 1579, 1562, 
1 4 7 3, 1 4 5 0, 1 4 0 7, 1 3 2 1, 1 2 7 8, 1 2 4 9, 1 1 9 5, 
1 1 5 3, 1 1 3 3, 1 1 1 6, 1 0 8 3, 1 0 6 0, 1 0 1 0, 9 6 2, 
8 8 7, 8 4 0, 8 1 3, 7 5 9, 7 1 9, 6 8 6, 6 3 6, 5 6 6, 5 4 1, 
501, 466, 441cm" 1 . 

1 H — N M R (4 0 0MHz, CDC1 3 ) 6 : 4. 54 (2H, s), 

7. 33 (1H, dd, J = 8. 8, 4. 8Hz) , 7. 46 (2H, d, J = 

8. 6Hz) , 7. 58 (2H, d, J=8. 3Hz) , 7. 92 ( 1 H, dd, 
1 = 7. 7, 1. 8Hz), 8. 39 (1H, dd, J =4. 8, 1. 8Hz). 
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MS (m/z) : 3 0 2 (M + + H) . 

9 9 : 2 -^PP- 3 - [1- (4 -^PP^rjl/TJl/frnjI/) -5- 



2-^PP-3 - (4-^DP7i-JWM-JMfJW tiUv> (5 6 
mg, 0. 184mmol) , ##0H 3 T#£ftfc 4 - (pWI/TJU*— - 
(5 6mg, 0. 3 6 8mmol) ^^yT/^f l/>h'J- 
n-^^;i/^X^^> (89mg, 0. 3 6 8mmo 1 ) <DV)VJL> (1 0 

mi) mm*T)i3>mmm.T. 1 9mmmmmm^o m&&-vtfttm* &m 

m\Z 4 - (*^)V7s)V-fo-)l) -l-Zf*?;-)V (5 6mg, 0. 368 
mmo 1) te&Zfz/T/ Y U -n-^^M7.^y> (8 9mg, 

0. 3 6 8mmol) SrJP*., S e>{CT^n*>Hffl^T, smmnmMffiVlt. 

D?h^77^-(:ftl, 's+if > : BtBtX^W (=1:2) »ffiifcJ; 0 
H£«JBE»«&U ^IE^#I (7 6mg, 9 5%) *7^777tt»atbT 

I R (ATR) v : 3 0 8 5, 2931, 1579, 1562, 1475, 
1 4 0 7, 1 2 7 8, 1 1 8 4, 1 1 3 9, 1 0 8 3, 1 0 1 2, 9 6 2, 
9 0 8, 8 2 1, 7 5 2, 7 3 2, 6 9 0, 6 2 6, 5 7 4, 5 2 0, 4 6 6 
c m~ 1 . 

1 H — NMR (400MHz, CDC1 3 ) 6:1. 32-1. 55 (2 H, 
m), 1. 80-1. 99 (2H, m), 2. 10-2. 25 ( 1 H, m) , 

180 




WO 03/055850 




ICT/JP02/13792 



2. 40-2. 63 (1H, m), 2. 88 (3H, s), 2. 96 (2H, 
t, J = 7. 8Hz) , 4. 79 (1H, dd, J = 11. 0, 4. 2 Hz), 

7. 3 2- 7. 4 2 (3H, m) , 7. 48 (2H, d, J = 8. 3Hz) , 

8. 04 (1H, dd, J = 7. 8, 1. 7Hz), 8. 36 ( 1 H, dd, 
J = 4. 8, 1 . 8Hz) . 

MS (m/z) : 4 3 6 (M + + H) . 

HRMS (FAB) : C 17 H 20 O 4 NC 1 2 S 2 (M + + H) <hbT 

mmm : 4 3 6 . 0 2 1 1 

Hfi'Jffi : 4 3 6 . 0 1 9 5 

mmm 1 1 : (2-7;M-PtfUv?>-3— r;p) tzy-iv 

CX^OH 

^TtT, 2-7MD-3f>^ (2 10mg, 1. 4 9mmol) (Df 
h7kh*D77> (15ml) &&X$*Z (1ml) MIC MJ *3Ml^> 
■j;^7^^> (0. 7 2ml) £Jo*., 3 oa*IHHI#U £j&8c&«JE**8 

>:WWt^)V (=4:1) »aia[<kOf#>t^iii*«JBE»ISUfc. 
-7 8*CiCT> *#5n£*H8gSii (9 5mg, 0. 6 12mmol) (Dmt* 

^i/> domi) ftttc^Sf^^y^^y^sn^A (i. 0Mh;ux> 

1. 6 0ml) SiffiTLfc. 15m RjSttS*ftU 1 5flf«iJtt#U 

^>:Sil^ (=2:1) »ffiifcfc 9f#fc$Mia&«JEift«gU IK 
mit&m (5 5mg, 7 1%) ^fiWiLTllfc. 
i R (ATR) v : 3 3 3 8, 2873, 1650, 1608, 1430, 
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1 3 6 5, 1 2 4 1, 1 1 7 6, 1 1 0 8, 1 0 4 5, 1 0 2 0, 8 5 8, 
8 0 0, 7 7 5, 7 4 4, 6 1 9, 5 7 2, 5 3 9, 5 2 0 cm" 1 . 
1 H — NMR (4 0 0MHz, CDC1 3 ) <5 : 4. 78 (2H, s), 
7. 18-7. 25 (1H, m), 7. 85-7. 97 ( 1 H, m) , 8. 14 
(1H, d, J =4. 9Hz) . 
MS (m/z) : 1 2 8 (M + + H) . 

mffim 10 0: 3- (4-^DD7xZW»-JM^) - 2-V)V^TU\± 
'Jy> 



(2-7;^olfUy>-3-<Jl') (4 9rag, 0. 385 

mmol) ^^IW^ (0. 14ml, 1. 93mmol) ©^PP* 
;|/A (10ml) ^5 0tl:T3. 5P*M«#b&. SMSMST^l 

^, «je*ii8u&. #e»nrc^^?s^^y-;u (5m n 4-2 

uu^>M.>7,)l7j>m±V x )02± (9 2mg, 0. 4 6 2mmol) 
MU^A (7 6mg, 0. 7 7 0mmo 1) ^Mfdl> 7 0~8 0t:CT 

x3Mi/ (=2 : i) mmmxionr^m^m&mmv, m^t^yo (59mg, 
54%) zm&mwtLTnrc. 

IR (ATR) v : 3 0 9 7, 2989, 2933, 1643, 1606, 




0=S=0 




CI 
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1 5 7 3, 1 4 6 9, 1 4 3 4, 1 4 0 9, 1 3 9 2, 1 3 2 1, 1 2 7 6, 
1 2 4 0, 1 1 8 4, 1 1 7 0, 1 1 4 9, 1 0 8 3, 1 0 1 0, 9 5 6, 
9 0 2, 8 4 2, 8 1 3, 7 7 9, 7 6 3, 7 2 5, 6 9 6, 6 4 0, 5 8 2, 
541, 522, 480, 445 cm -1 . 

1 H — NMR (4 0 0MHz, CDC1 3 ) 6 : 4. 38 (2H, s) , 

7. 21-7. 30 (1H, m) , 7. 47 (2H, d, J = 8. 8Hz) , 

7. 61 (2H, d, J = 8. 8Hz), 7. 87-7. 94 ( 1 H, m) , 

8. 19-8. 25 (1H, m) . 
MS (m/z) : 2 8 6 (M + + H) . 

ioi: 3- [l- (4-^pg^x^;i/x;i/^-;i/) -5- 



o=s=o 




CI 



3- (4->7UU7x.~)V7.)V*-)V* : ?)V) -2-7)V3rU)dW> (5 3 
mg, 0. 18 5mmol) > 3 4 - (*^)\s7,)V*~)V) - 

1 -7$ J— )l (5 6mg, 0. 3 7 Ommo 1) &&X$i/7 J - 
n-W*X*7> (8 9mg, 0. 3 7 0mmol) OhJH> (10 

mi) mm&Tj^ymmmrF* 2 2mmmmmwivrc 0 mu^x^mw:. 

U ^^+l-> : P®?x^;i/ (=1 : 2) *&tBf0U: ^#fc#IIi£MEEMU HfE 

(4 2mg, 5 4%) £7^;U7;r;*M!K£LTt#fc. 
IR(ATR) v : 3 0 8 9, 2950, 2865, 1604, 1573, 
1 4 6 7, 1 4 3 4, 1 3 9 4, 1 3 1 3, 1 2 9 0, 1 2 7 0, 1 2 4 9, 
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1 1 9 9, 1 1 4 7, 1 1 2 6, 1 0 8 3, 1 0 1 2, 9 6 0, 9 0 6, 8 5 4, 
8 1 5, 7 5 7, 7 3 8, 7 0 3, 6 2 8, 5 7 6, 5 3 6, 4 6 4, 4 3 7 
cm -1 . 

1 H-NMR(400MHz, CDC 1 3 ) 6:1. 38-1. 55 ( 2 H, 
m), 1. 85-1. 99 (2H, m), 2. 14-2. 28 (1H, m) , 
2. 45-2. 60 (1H, m), 2. 88 (3H, s), 2. 96 (2H, t, 
J = 7. 8Hz) , 4. 46 (1H, dd, J = ll. 2, 4. 2Hz), 
7. 25-7. 32 (1 H, m), 7. 41 (2H, d, J = 8. 6Hz), 

7. 50 (2H, d, J =8. 3 Hz) , 7. 98-8. 04 ( 1 H, m) , 

8. 20 (1H, d, J =4. 9Hz) . 
MS (ra/z) : 4 2 0 (M + + H) . 

HRMS (FAB) : C 17 H 20 O 4 NC 1 FS 2 (M + + H) tUT 

mmm : 4 2 0 . 0 5 0 6 

H!$Jffi : 4 2 0 . 0 5 0 9 
^SJfifll 10 2: 2, 5->?£PP-3 - (4-^DQ7xZJ^J^rJMf 
2k) fcf'Jv> 



-7 8tCT, 2, S-^DD-n^Sl^fJI. (18 8mg, 0. 9 1 2 
mmo 1) (D^fb*^U> (1 0ml) »ttfcl**{b^< V?5*)V7 A 
(lM^lJ->iM ; 1. 9 2ml) fcjjSTU 0tCT3 O^IBWfl/fc. 




o=s=o 




CI 
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W7^07h^77>f-l:#U ^*^t> : iix^jl/ (=3 : 1) *gttSfi£ 

ir#^@^«iE»u^ mzntimmmm. (nsmg) ©^dd^pa 

(10ml) (0. 26ml, 3. 60mmol) ^M, 

n^ig^M^^y-^ (lomi) £jg#u 4-^po^>if>x;i/^^ 

>^:f h U ^A (Hlrag, 0. 863 mmo 1 ) &&Z$MM% U ^A 
(212mg, 2. 16mmo 1) ^M, 7 Ot:^T 1 9 RtPelif #Lfc 0 M 

fiSfn£ifck©MgK:ift}t^ tSTKSffll^bU^AKlTftffliU 3f&£MEE 

SSB-fb^W (1 0 8mg, 3 5%) ££fei|ft*<h LTt#fc. 
I R (AT R) v : 3 0 9 1, 3064, 2998, 2933, 1581, 
1 5 5 0, 1 4 7 3, 1 4 1 9, 1 3 9 2, 1 3 1 7, 1 2 8 0, 1 2 5 5, 
1234, 1170, 1135, 1085, 1068, 1010, 910, 
8 3 3, 8 2 1, 7 6 7, 7 2 7, 7 0 9, 6 4 6, 5 8 2, 5 3 9, 5 0 7, 
4 6 4, 4 3 0 cm -1 . 

'H-NMR (40 0MHz, CDC1 3 ) 6 : 4. 4 9 (2H, s) , 
7. 49 (2H, d, J = 8. 6Hz), 7. 62 (2H, d, J=8. 8 
Hz), 7. 90 (1H, d, J = 2. 5Hz), 8. 35 (1H, d, J = 
2. 5Hz) . 

MS (m/z) : 3 3 6 (M + + H) . 

103 : 2, 5-^na-3- [1- (4-2 UU7 3L-)V7,)\s-$s- 

M -5- (*^;u;ui/:iftx;u) eu> ? > 
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CI 

2, 5-y^DO-3- (4-^DD7i^HJ^MfJW tf'Ji^V 
(70mg, 0. 2 0 8mmol) , ##^J 3 Tl# ^» n^c 4 - (^JV7,)V^~ 
-l-^;-JV (9 5rag, 0. 6 2 4mmol) ^y7y/?I/> 
h'J-n-7'5 1 ^*7> (1 5 lmg, 0. 6 2 4mol) ©f;H> 

(iomi) mm*T)i3>mmm,i : . 3mmammmLtco ^^t^*p^, 

h^:7^-{~#U ^+1t>:^X^;P (=1 : 1) i§tH^ck«9#fe^®€r 

m&mmv, nmt^m (7 4mg, 7 6%) ^7^77x«tiTi#fco 

IR (ATR) v : 3 0 9 1, 3060, 2931, 1581, 1546, 
1 4 7 5, 1 4 1 3, 1 3 1 3, 1 2 7 8, 1 2 0 9, 1 1 2 4, 1 0 8 3, 
1 0 4 9, 1 0 1 2, 9 6 4, 9 0 6, 8 7 1, 8 3 1, 7 5 4, 7 0 5, 
62 8, 588, 53 2, 468 cm -1 . 

1 H — NM R (4 0 0MHz, CDC1 3 ) <5 : 1. 3 8 - 1. 5 2 (2H, 
m), 1. 83-1. 98 (2H, m), 2. 08-2. 20 ( 1 H, m) , 
2. 49-2. 60 (1H, m), 2. 88 (3H, s), 2. 97 (2H, t, 
J = 7. 8Hz) , 4. 72 (1H, dd, J = 10. 9, 4. 0Hz) , 
7. 43 (2H, d. J = 8. 6Hz) , 7. 53 (2H, d, J=8. 6 
Hz) , 8. 00 (1H, d, J = 2. 5Hz) , 8. 31 ( 1 H, d, J = 
2. 5Hz) . 

MS (m/z) : 4 7 0 (M + + H) . 

Ttmttffi : C 17 H 18 C 1 3 N0 4 S 2 • 0. 2 5H 2 Otbt 
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mmm . c 42. 9 6 % : h 3 . 9 2 % ; c 1 22.38%; 

N 2. 9 5 % ; S 13.49%. 
: C 4 3. 0 2 % ; H 3. 81%; CI 22.54%; 
N 3. 0 1 % ; S 13.50%. 

mmm 104 : 4-^dd-3- (4-^nD7x-MMzjMfji/) eu 



4-^OD-3-^fJHf'Jy>StI (4 0 2mg, 2. 45mmol) , 
N-^DOZiA^m-f ^ H (3 2 7mg, 2. 4 5mrao 1) ^2, 2'- 
TVt'X (2-^^U^otf^-- MJ;W (3 0mg, 0. 18 3mmol) © 

KJgfifU 4-^OD7x" ;l/X;i/^^>^±h'J^7A (4 8 7mg, 2. 4 5 
mmo 1 ) 43cfcO>^^ U (4 8 1 mg, 4. 9 Ommo 1 ) £}JDA> 

5P;i/ (=2 : 1) ^m^£D#fc#ffl£M/£MU ^IB^^I (1 3 Omg, 
18%) %&&m4££VTmco 

IR (ATR) v : 3 0 6 0, 2917, 1708, 1573, 1556, 
1 4 7 5, 1 4 1 3, 1 4 0 3, 1 3 1 1, 1 2 8 0, 1 2 3 2, 1 1 8 9, 



N 




o=s=o 




CI 
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1 1 5 5, 1 1 2 0, 1 0 7 9, 1 0 1 2, 9 3 3, 8 9 0, 8 5 4, 8 3 3, 
8 1 7, 7 7 7, 7 4 4, 7 2 1, 6 9 4, 6 3 2, 5 7 4, 5 5 7, 5 1 4, 
4 6 0 cm -1 . 

1 H — NMR (400 MHz, CDC1 3 ) 6 : 4. 56 (2H, s), 
7. 28 (1H, d, J = 5. 4Hz) , 7. 48 ( 2 H, d, J = 8. 3 
Hz) , 7. 63 (2H, d, J = 8. 5Hz) , 8. 49 ( 1 H, d, J = 
5. 4Hz) , 8. 5 4 (1H, s) . 
MS (m/z) : 3 0 2 (M + + H) . 

mffiM 105 : 4-^pd- 3 - [1- [ (4-^DP7xZJl/) XjkjygJk] 
-5- (*3")V7s)\s*-)V) ^y^-JUl tf«J>?> 




CI 



4 _/7 D p_3_ ( 4 _^ uu7 x.-)\,7,)V*r.)V*3-)V) \ZV5?> (8 0 
mg, 0. 2 6 5mmol) , 3 4 - i*5-)\s7>)V*~)V) - 

l-^;-Jl/ (8 1mg, 0. 5 2 9mmol) i3ct^y7y/?l/>hU- 
n-^M7*7> (128mg, 0. 5 2 9mo 1) 0hJH> (10 

mi) ®m&7)\s3>nmm.T< 3 amuummisfc. Ri&m 

^\^>:B^x^;u (=1 : 5) mmm&omcftm&ffiEEm 
«u mmt&vo (7 4mg, 6 4%) ^efea^itTiifc. ftsnfeBtts 

St& : 156-157 r. 

IR (ATR) v : 3 0 8 7, 3064, 3018, 2933, 1571, 
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1 4 7 3, 1 4 0 9, 1 3 1 1, 1 2 7 0, 1 2 0 7, 1 1 4 9, 1 0 7 6, 
1 0 1 4, 9 6 8, 9 0 6, 8 3 1, 7 9 4, 7 5 2, 7 0 0, 6 1 7, 5 7 6, 
536, 497, 466 cm- 1 . 

1 H -NMR (4 0 0MHz, CDC1 3 ) 6 : 1. 35-1. 60 (2H, 

m), 1. 80-1. 99 (2H, m), 2. 20-2. 33 ( 1 H, m) , 

2. 51-2. 65 ( 1 H, m) , 2. 88 (3H, s), 2. 90-3. 00 
(2H, m) , 4. 80 ( 1 H, dd, J = 10. 9, 3. 8Hz) , 7. 20 
(1H, d, J = 5. 4Hz) , 7. 40 (2H, d, J = 8. 5Hz) , 

7. 52 (2H, d, J = 8. 6Hz) , 8. 46 ( 1 H, d , J = 5. 4 

Hz) , 8. 8 0 (1H, s) . 

MS (m/z) : 4 3 6 (M + + H) . 

Tcmftffi :C 17 H 19 C1 2 N0 4 S 2 £UT 

mmm : C 4 6. 7 9%;H 4 . 3 9 % ; C 1 16.25%; 

N 3. 21%; S 14.70%. 
mmm :C 46. 88%;H4. 40%;C1 16.14%; 

N 3. 30%; S 14.52%. 
mmm l 0 6 : 3 - [6 - (tert -z^±Jk2Ji±Jk^21AA^±l ~ 1 ~ 
[ (4-^DD7x^) 7,)Vft—)V\ c^^M -2-t?nn\£V5?> 




CI 



8Tf#e>nfc2-^DP- 3 - (4-^nD7xrj^M-;M? 
)V) tf'J> ? > (2 0 Omg, 0. 6 6 2mmo 1 ) . 5 - (tert 
/WJM+y) ^>^;-Jl/ (2 8 8mg, 1. 3 2 mm o 1 ) & 
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77^f U>MJ-n-^Jl/*7*7> (3 18mg, 1. 3 2mmol) © 

hux> (5mi) mm*7)vzs>m-mmrF. 2 2mmm^mmvtco 
*mi±mmi>* m^t^m (3 0 7m g) 92%) ^m^m^mmtvxnrco 

I R (ATR) v : 2 9 2 9, 2856, 1581, 1562, 1473, 
1 4 0 9, 1 3 9 4, 1 3 5 9, 1 3 2 1, 1 2 7 8, 1 2 5 3, 1 1 8 4, 
1 1 4 9, 1 0 8 3, 1 0 5 8, 1 0 1 2, 9 8 5, 9 2 1, 8 3 3, 7 7 5, 
752, 734, 690, 626, 570, 534, 466cm- 1 . 
1 H — NMR (4 0 0MHz, CDC1 3 )<5:0. 01 (6H, s) , 0. 86 

(9H, s) , 1. 12-1. 5 0 (6H, m) , 2. 0 7 - 2. 2 0 (1H, m) , 
2. 45-2. 57 (1H, m), 3. 53 (2H, t, J = 6. 1Hz), 
4. 78 (1H, dd, J = ll. 4, 3. 8Hz), 7. 31-7. 40 

(3H, m) , 8. 79 (2H, d, J = 7. 5Hz) , 8. 03 ( 1 H, dd, 
J = 7. 8, 2. 0Hz) , 8. 34 ( 1 H, dd, J=4. 6, 2. 0Hz) . 
MS (m/z ) : 5 0 2 (M + + H) . 

10 7: 6- (4->7UU73L-)l7.)l7$s-)V) -6- (2-^PDbfU 



CI 

tK^TKIT, 3- [6- (ter t -^JUv^^JI^U -1- 
(2 9 4mg, 0. 5 8 5mmol) ©fh7kK077> (10ml) 




0=S=0 
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-7 yfcf- h7 -f^)V7>^^0A (lmo l/lfh7t Fu7?ymffi. ; 

o. 7 0mi) m^zx 2 Ammw^o fcjfcm&m&mmvrco m 

yjl/fc^A^OTh^^-fcttU ^\^> : SKl^P (=1 : 1) »ffl 
&«fcD&fc#®£ttfiE*iteU ^Ifi^tJ (2 12mg, 9 3%) £&tfe*fc4#$l 

I R (ATR) v : 3 4 0 0, 2933, 2859, 1579, 1562, 
1 4 7 5, 1 4 0 7, 1 3 9 4, 1 3 1 5, 1 2 7 8, 1 1 8 4, 1 1 4 5, 
1 0 8 3, 1 0 5 8, 1 0 1 2, 8 2 1, 7 5 2, 7 3 4, 6 9 0, 6 2 6, 
6 0 5, 5 7 0, 5 3 4, 4 6 6, 4 1 2 cm" 1 . 

1 H — NMR (4 0 OMH z , CDC1 3 ) <5:1. 15-1. 65 (8H, 
m), 2. 07-2. 20 ( 1 H, m) , 2. 47-2. 58 ( 1 H, m) , 
3. 59 (2H, t, J = 6. 4Hz) , 4. 79 ( 1 H, dd, J = ll. 4, 
3. 8Hz), 7. 30-7. 42 (3H, m), 7. 48 (2H, d, J = 
8. 8Hz) , 8. 03 (1H, dd, J = 7. 8, 2. OHz) , 8. 34 
(1H, dd, J=4. 1, 1. 7Hz). 
MS (m/z) : 3 8 8 (M + + H) . 

H RMS (FAB) : C 17 H 20 O 3 NC 1 2 S (M + + H) tit 
ggftfe : 3 8 8 . 0 5 4 1 
: 3 8 8. 0 5 6 1 
10 8: 2-#PP-3- [1- (4-^PP7iznj^J|/) 
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CI 



- 7 8V,\ZT, H»!|9 8t?f#e>nfe2 -?UU- 3 - (4-^7DD7i^ 
7Jl/*~ t°Uv> (14 6mg, 0. 4 8 3mmol) ©y^ h^y 
X^> (5ml) «WJf^7A (1. 5 7W\*-y->mm ; 0. 6 2 
ml, 0. 9 6 6mmol) £?lTFbfco -7 8t)tT, 2 1, 
6-> ? 3-H^it> (0. 0 9 5ml, 0. 5 8 Ommo 1 ) £JjnAfc<> fcjfo 

m*®*\z£u&-v^L. &&\zt mmm^^. sjm^tr^d*.. mm 
^Mzxmmi^rco mmm^mm^m.ymzxmm^ m*mMj-byy&\zT 

7±b~hO)\s/¥WL<Dm&mm%zmm) ctsfiib, ^ib^^i (eomg, 

3 2%) ^SWtUTife. #^n^c@#:^^-t»->-X-^^Ti5fe^, 

: 168-169 "C. 
I R (ATR) v : 2 9 2 9, 2 8 6 1, 1 5 7 3, 1 5 5 8, 1 4 7 3, 
1 4 5 4, 1 3 9 4, 1 3 0 3, 1 2 7 6, 1 1 3 9, 1 0 8 3, 1 0 6 6, 
1 0 0 8, 8 4 0, 8 0 0, 7 4 8, 7 1 1, 6 4 6, 6 1 3, 5 7 4, 5 2 2, 

4 7 0, 4 1 2 c m~ l . 

'H-NMR (4 0 OMH z, CDC 1 3 ) 6:1. 30-1. 50 (4H, 
m), 1. 50-1. 66 (2H, m), 1. 85-1. 98 (2H, m), 
2. 33-2. 48 (2H, m), 2. 94-3. 10 (2H,m), 7. 28 
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-7. 37 (3H, m) , 7. 40 (2H, d , J = 8. 8Hz) , 7. 93 
(1H, dd, J=8. 1, 1. 7Hz), 8. 38 ( 1 H, dd, J = 4. 5, 
1. 8Hz) . 

MS (m/z) : 3 8 4 (M + + H) . 
TtmfttiT : C 18 H 19 Cl 2 N0 2 StbT 

Sfraffi :C 5 6. 2 5%;H 4 . 9 8 % ; C 1 18.45%; 
N 3. 6 4% ; S 8.3 4%. 

: C 5 6. 2 0 % ; H 4 . 8 5 % ; C 1 18.50%; 
N 3 . 7 3 % ; S 8.46%. 

mmm 109 : 2-zun-z- [1- {A-^uuy^=.)V7,)va>=.)V) 



- 7 8tl:t> iM!l9 8tt#bnfe2-^DO-3- (4-^OD7i-^ 
tf'Jv> (15 6mg, 0. 5 16mmol) <Di?* h=^ 
(5ral) «»'Jf^A (1. 5 7W\*-$->mm ; 0. 6 6 
ml, 1. 0 3mmol) ZffiTVJt. -7 8<Cl£T* 2 0^FWE 1, 5 
->?3— F^>^> (0. 0 9 2ml, 0. 619mmol) mfc, 

? A^7 D7 htf?7 4 -IcttU 1 5%Mx^;u/^-tl->^ai^ck0f# 




o=s=o 




CI 
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T±h~hV)V/*rM<DM&®M&&&m KTttSU Mmit-SW} (7 2mg, 

3 8%) &&&mfo£^Tmc 0 m^nfcm^^vry-ji-T-Mzxmm^ 

129-131 1:. 

I R (ATR) v : 2 9 2 9, 2861, 1575, 1558, 1475, 
1 44 6, 1 3 9 2, 1 3 0 3, 1 2 7 8, 1 1 4 3, 1 1 3 0, 1 0 8 3, 
1 0 5 4, 1 0 1 0, 9 1 0, 8 7 5, 8 3 3, 8 0 9, 7 5 4, 7 4 2, 
742, 732, 703, 646, 617, 580, 495, 458cm- 1 . 
1 H-NMR (4 0 0MHz, CDC1 3 ) 6 : 1. 05-1. 30 (2H, 
m), 1. 33-1. 50 (1 H, m), 1. 52-1. 70 ( 1 H, m) , 
1. 75-1. 90 (2H, m), 2. 02-2. 30 (2H, m), 2. 65 
-3. 60 (2H, m), 7. 29-7. 39 (3H, m), 7. 41 (2H, 
d, J = 8. 8Hz) , 8. 05 ( 1 H, d d , J = 8. 1, 1. 7Hz) , 
8. 39 (1H, dd, J=4. 5, 1. 8Hz) . 
MS (m/z) : 3 7 0 (M + + H) . 
7C*##r :C 17 H 17 Cl 2 N0 2 StU 

mmm : C 55. 1 4 % ; H 4. 63%;C1 19. 15%; 

N 3. 7 8 % ; S 8.66%. 
mmm : C 55. 06%;H 4. 55%;C1 19. 15%; 

N 3. 8 7 % ; S 8.76%. 
mmm l l 0 : 4 DP- 3 - [ l - (4-^Uuyx.~)l7.)V^~)V) 
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CI 



-7 8*CKrT\ Uli 1 0 4T*#e>nfc4-#DD- 3 - (4-^DD7x~ 
)V7,)V-fc-)V*?-)V) tfU^>(138mg, 0. 4 5 7mmol) ©y/h^P 
->X^> (5ml) ^(C^;UU^^7A (1. 5 7M^^1t>^; 0. 5 8 
ml, 0. 913mmol) ^iTlfc. -78t:CT, 2 0#f?flJt#t£> 1, 
5-ix3-F^>^> (0. 0 6 8ml, 0. 4 5 7 mmo 1 ) &MXfr 0 

tfJVtJy&Z n^r b?77 J -izttV, 'v*U->:»ttX^ (=2 : 1) 

(3 0mg, 18%) $6^S#:<i:Ltl#fc. #e>n/c@#:^X-^^T^ 
MjA : 145-147 r. 

I R (AT R) v : 2 9 2 9, 2863, 1579, 1469, 1452, 
1 3 9 2, 1 3 4 6, 1 3 0 5, 1 2 8 0, 1 2 7 0, 1 2 1 1, 1 1 4 3, 
1081, 1012, 975, 9 37, 910, 871, 823, 794, 
7 5 4, 7 2 5, 6 8 0, 6 1 7, 5 8 2, 5 6 3, 5 4 7, 5 0 7, 4 6 8 
c m~ 1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) 5 : 1. 10-1. 30 (2H, m) , 
1. 32-1. 50 (1H, in), 1. 60-1. 69 ( 1 H, m) , 1. 7 8- 
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1. 89 (2H, m) , 2. 01-2. 22 (2H, m) , 2. 70-3. 00 
(1H, m) . 3. 30-3. 70 (lH.m), 7. 2 3 ( 1 H, d , J = 
5. 4Hz) , 7. 35 (2H, d, J = 8. 8Hz) , 7. 40 (2H, d, 
J=8. 8Hz) , 8. 41 (1H, d, J = 5. 1Hz) , 8. 57 ( 1 H, 
s) . 

MS (m/z) : 3 7 0 (M + + H) . 
Ttmfttir : C 17 H 17 C 1 2 N0 2 SttT 

mimM : C 55. 1 4 % ; H 4. 6 3 % ; C 1 19. 15%; 

N 3. 7 8 % ; S 8.66%. 
MMB : C 5 4. 9 9 % ; H 4 . 6 1 % ; C 1 19.06%; 

N 3. 89%; S 8.72%. 

mmm 111 : 4- (4 -pan? 3cn;i/7.;i/^;n;i/^^;i/) ±7\[nJk 



o=s=o 




CI 



4-^DD^>t'>XJl'7^>SSEthU^A ( 3 5 9mg, 1. 81 
ramol) , 4- (^Dn^^W ^77-;HiI (3 0 7mg, 1. 8 1 
mmol) ^l^U^A (3 5 4mg, 3. 6 1ramol) $1-^/^ 
J-)V (10ml) izMPL. 7 01CI:T2lB$F B 1IJIbfe. ^SJT^^, m 

;P (=3 : 2) ^ttS^<fcD#fc^®Sr^EE^UfCo ^nfcBfls^+IJ-^- 
x.—7 L MZTlfc&&. «8affr&» (15 4mg, 3 1%) £S6f&*£ 
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IR(ATR) v : 3 1 0 2, 2969, 2917, 1575, 1504, 
1 4 7 3, 1 4 1 3, 1 3 9 6, 1 3 3 4, 1 3 0 9, 1 2 5 7, 1 2 2 0, 
1 1 5 9, 1 1 2 2, 1 0 8 1, 1 0 1 2, 9 4 8, 8 9 8, 8 7 5, 8 3 1, 
8 2 1, 7 8 4, 7 2 3, 6 5 7, 5 9 3, 5 6 1, 5 4 1, 4 7 8, 4 5 1, 
4 18 cm" 1 . 

'H-NMR (400 MHz, CDC1 3 ) 6:4. 64 (2H, s), 

7. 4 0- 7. 5 0 (3H, m) , 7. 62 (2H, d, J = 8. 8Hz) , 

8. 6 6 (1H, s) . 

MS (m/z) : 2 7 4 (M + + H) . 

mmm 112: 4 - [ 1 - (4-s7aa7x.-)i>X)l&r.)l) -5 - 

)\,*-)\,) ^>5P;i/l ^TV~)V 



4 - 9 P D^>-tf>X;i/^-Y >Mi- h U OK ( 1 1 3 mg, 0. 569 
mmol), 4- (t?UU*^)l) ^TV-)immM (9 7mg, 0. 56 9 
mmol) ^IMWJ^A (112mg, 1. 14mmol) 5^;-^ 

(5mi) jejuni 7ot:tcTi immm.WLr^ a ^&&T*tfim'&, ®m&Mj£ 

fzmmm, ###)3T#<=>nfc4- (*^;ux;u*-;i/) - i -7? 

(13 0mg, 0. 8 5 3mmol) ^yJ/^f l/>HJ-n-^M 
^^7> (2 0 6mg, 0. 8 5 3mmol) ©h;H> (10ml) il^7 




CI 
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(=1 : 3) mmm£K>wtftm&tt&wmVs m^t^m (m 

mg, 4 8%) £fifi@#:<hLT#£:. afei#;€^t>-I-fJH:T^ 
1R£ : 123-125 TC. 

I R (ATR) v : 3 1 0 2, 2937, 1581, 1508, 1475, 
1421, 1392, 1311, 1295, 1274, 1234, 1197, 
1 1 4 5, 1 1 3 0, 1 0 8 5, 1 0 1 4, 9 6 4, 9 3 1, 8 7 7, 8 5 0, 
8 2 1, 7 6 7, 7 5 0, 7 0 9, 6 6 5, 5 5 7, 5 3 0, 4 8 7, 4 5 5, 
4 2 0 cm" 1 . 

1 H — NM R (4 0 0 MH z , CDC1 3 ) 6:1. 35-1. 55 (2 H, 
m), 1. 80-1. 98 (2H, m), 2. 24-2. 39 ( 1 H, m) , 
2. 39-2. 50 (1H, m), 2. 87 (3H, s), 2. 91-3. 01 

(2H, m), 4. 48 (1H, dd, J = l 1. 2, 3. 9Hz), 7. 38 
-7. 45 (3H, m) , 7. 47 (2H, d, J = 8. 6Hz) , 8. 65 

(1H, s) . 
MS (m/z) : 4 0 8 (M + + H) . 
TtMfttir : C 15 H 18 C 1 N0 4 S 3 £LT 

mmm : C 44. 1 6 % ; H 4. 45%; CI 8. 69%; 

N 3. 43%; S 23.58%. 
£8Jfit :C 44. 25%;H 4. 34%; CI 8. 58%; 

N 3. 5 4% ; S 2 3.8 2%. 

113: 5- (4-^DD7x-^Mz;M5 1 ^) £7V-jk 




0=S=0 




CI 
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5-^^77-^ (3 8 0mg, 3. 8 3mmol) , N-^ddW 
K'fSF (5 1 lmg, 3. 8 3mmo 1 ) , 2, 2 ' -TVfcfX (2 - 
yDtf^-h'JjW) (6 2mg, 0. 3 8 Ommo 1 ) *5«fcrflftil (0. 2 2 
ml, 3. 8 3mmol) ©Eafi^* (15ml) !BfflJa!*t*S?lllT, 

(761mg, 3. 8 3 mm o 1 ) 43 J: ZfUfeffltft U^A (3 7 6mg, 
3. 8 3mmol) SrflD*., 7 0tf:T2 3^Ij^Uc. 

(=i:D mmm&K>&rcftm&m,i£mmi>. &&4t&y> (76mg, 
7.2%) &m.n&m&tvxmzo 

I R (ATR) v: 3 0 8 5, 2 9 7 5, 2 9 1 5, 1 6 7 1, 1 5 7 7, 
1 5 2 1, 1 4 7 3, 1 3 9 2, 1 3 1 3, 1 2 5 3, 1 1 9 3, 1 1 4 3, 
1 0 8 1, 1 0 1 2, 9 6 8, 8 9 4, 8 7 3, 8 3 6, 7 7 3, 7 2 8, 
7 0 5, 6 5 1, 6 2 0, 6 0 5, 5 6 5, 5 4 3, 4 7 6, 4 4 3 cm -1 . 
l H — NMR (4 0 OMH z,CDCl 3 )<5: 4. 57 (2 H, s), 
7. 49 (2H, d, J = 8. 8Hz) , 7. 57 ( 1 H, s) , 7. 65 
(2H, d, J = 8. 6Hz), 8. 81 (1H, s). 
MS (m/z) : 2 7 4 (M + + H) . 

H mm 114: 5- [1- [ (4-^DD7i^) 7s)Vi£—)V\ -5- (*9=- 
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1_ 
0=S=0 



CI 



5- (4-^UD7i-J^M-JM^) 9-7 % J—)V ( 5 1 m g , 
0. 18 6mmo 1) , 3 Tl#£>n?c 4 - (^JUTJl/tfcrjlO - 1 

^y-;i/(5 7mg, 0. 3 7 2mmol) ^r>y7y^f l/>h'J-n-7' 
^M7*7> (9 0mg, 0. 3 7 2mo 1) ©h;i/X> (1 0ml) »«* 

L, Sft^k>:^x^ (=1:2) »ffiffc<fcD&fc#®£«ffi»BgU 
«IBfl2*&* (5 3mg, 7 0%) &a6H#£LT»&. ^Sn&B#£'vHt 

SI* : 9 5 - 9 6^. 

I R (ATR) v : 3 0 9 9, 3021, 2942, 1575, 1513, 
1 4 7 3, 1 3 9 2, 1 3 5 1, 1 2 9 9, 1 2 7 2, 1 2 4 0, 1 2 0 1, 
1 1 7 4, 1 1 3 7, 1 0 8 5, 1 0 1 2, 9 6 6, 9 1 4, 8 7 3, 8 2 7, 
7 7 7, 7 4 6, 7 0 3, 6 3 4, 6 1 3, 5 6 6, 5 2 8, 4 7 0 cm" 1 . 
1 H — NMR (4 0 0MHz, CDC1 3 ) 6:1. 445-1. 60 (2H, 
m), 1. 81-1. 99 ( 2 H, m) , 2. 00-2. 12 ( 1 H, m) , 
2. 50-2. 61 (1H, m), 2. 89 (3H, s) , 2. 92-3. 01 
(2H, m) , 4. 41 (1H, d d, J = ll. 1, 3. 5Hz), 7. 43 
(2H, d, J=8. 5Hz) , 7. 47 (1H, s) , 7. 52 (2H, d, 
J = 8. 5Hz) , 8. 8 2 (1H, s) . 
MS (m/z ) : 4 0 8 (M + + H) . 
Ttmftffi : C 15 H 18 C 1 N0 4 S 3 tbT 
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SNMft :C 4 4. 16% ; H 4. 4 5 % ; C 1 8. 69%; 

N 3. 4 3 % ; S 23.58%. 
mmm. : C 44. 4 4% ;H 4. 38%;C1 8. 75%; 

N 3. 5 3 % ; S 23.41%. 
###1 1 2 : f7y-JV-2-^^;-^ 



^y-;i> (i om i) mmz7km<k-fcvm'}-hvv& (2 4 2mg, 6. 40 
mmo 1) &mz.rz. KfomT&mmm. K^mzTK^mpL, mi£mmvrz. 0 n 
^ntcmmmmz?^ wmx.?-)v*mx. mmmzftMLtzo ^mm^m^m 
tk^t^^, M7mm^h^^A\zx^^, zmtik. ^m^mj£m^rz 0 

^x^;u (=i:D mmt&m (324 

mg, 6 6%) ^SfeH^tbT^fco 

1 H — N M R (4 0 0MHz, CDC 1 3 ) 6 : 3. 3 0 - 3. 7 0 ( 1 H, 
m) , 5. 14 (2H, s) , 7. 32 (1H, d, J=3. 4Hz) , 
7. 7 4 (1H, d, J=3. 2Hz) . 
MS (m/z) : 1 1 6 (M + + H) . 

mmm 1 1 5 : 2- (4-^DP7izMMzjMf^ g-rv-jk 



CI 

f77-^-2-^^y-Jl/ (17 1rag, 1. 4 9mmo 1 ) (Dt7UUfr)V 
A (1 5ml) ^lM^-;i/ (0. 3 3ml, 4. 4 7 mm o 1 ) £}JD;L, 
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fzmmmm*zr?/—)v ciomi) 4-?uu^>m>x)V7j> 

HthU^A (2 9 6mg, 1. 4 9 mm o 1 ) & J; XSmmts U 7 A ( 2 9 2 
mg, 2. 98mmol) £J][];L, 7 0 "CICT 2 4P#P B lJfi#U£:o SfiST^ 

>:mmx.^)i (=i:D mi^m^om^m^m&mmL, m^i^m 

(169mg, 41%) ^^ffeSftiltifc. 

IR(ATR) v : 2 9 6 7, 2 9 1 3, 1 5 7 3, 1 4 9 8, 1 4 7 5, 
1 3 9 4, 1 3 1 7, 1 2 8 0, 1 2 1 8, 1 1 8 4, 1 1 4 7, 1 0 8 1, 
1 0 6 2, 1 0 1 2, 9 6 6, 8 8 7, 8 2 5, 7 7 5, 7 6 3, 7 3 0, 
7 0 0, 6 3 0, 5 9 9, 5 6 3, 5 4 9, 4 7 8, 4 4 7 cm" 1 . 
'H-NMR (400MHz, CDC1 3 ) 5: 4. 79 (2H, s), 
7. 42 (1H, d, J = 3. 2Hz) , 7. 47 (2H, d, J = 8. 6 
Hz) , 7. 64 (2H, d, J = 8. 8Hz) , 7. 72 ( 1 H, d, J = 
3. 4Hz) . 

MS (m/z) : 2 7 4 (M + + H) . 

116: 2- [1- [ U-^dd^x-;!/) -5- Ojg; 



CI 

2- (4-^OD7i-J^Jl'*-;Mf^) (7 5mg, 

0. 2 7 4mmol) , 0%M 3 Tt# £ tltc 4 - (^^MloSJU*-;!/) -1-7* 
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(8 3mg, 0. 5 4 8mmo 1 ) iS&Zfii/T S ^V>V U -n -7 
?M^*7> (13 2mg, 0. 5 4 8mol) OhM> (10ml) M 

ttU ^k^^l/>:^x^;U (=1:2) ^|±i^<£D#£#H£M;Hi*i§U 

HlfE^^ (8 7mg, 7 8%) &&&mfot i^xntzo #e>nfcgi#:£x-T- 

MA: 118-11 9"C. 

I R (ATR) v : 3 1 3 7, 3006, 2913, 1583, 1496, 
1 4 7 1, 1 3 8 8, 1 3 5 7, 1 3 1 5, 1 2 8 4, 1 2 3 8, 1 2 0 3, 
1 1 3 5, 1 0 8 3, 1 0 4 3, 1 0 1 0, 9 7 5, 8 7 7, 8 4 2, 8 0 4, 
7 6 5, 7 3 6, 7 0 5, 6 4 2, 6 0 1, 5 7 2, 5 2 6, 4 6 8, 4 3 9 
c m~ 1 . 

1 H — NMR (4 0 OMH z , CDC1 3 ) <5: 1. 40-1. 62 (2H, 
m), 1. 80-1. 99 (2H, m), 2. 22-2. 35 ( 1 H, m) , 
2. 48-2. 58 (1H, m), 2. 88 (3H, s), 2. 92-3. 00 

( 2 H, m) , 4. 61 (1H, dd, J = 1 1 . 2, 3. 7Hz), 7. 39 
-7. 47 (3H, m) , 7. 51 (2H, d, J = 8. 5Hz) , 7. 68 

(1H, d, J = 3. 4Hz) . 
MS (m/z) : 4 0 8 (M + + H) . 
Ttmfttix : C 1S H 18 C 1 N0 4 S 3 £bT 

mmi& :C 44. 1 6 % ; H 4. 45%; CI 8. 69%; 

N 3. 4 3% ; S 2 3.5 8%. 
: C 44. 3 2 % ; H 4. 40%;C1 8. 74%; 

N 3. 54% ; S 24.04%. 
mffiM H7: 5- (4-? an? x.-)l7.)l>*-)V*3-)l) lr*yj—)V 
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o=s=o 

CI 

W/-^-5-<JM^/-^ (8 5mg, 0. 8 5 8 mm o 1 ) <D9 P 
□ *;t/A (1 0ml) mt&lZlMfktt—fr (1 8 8 ju. 1 , 2. 5 7mmol)& 

7^ >m^" MJ >>A ( 1 7 Omg, 0. 858 mm o 1 ) . mMtl U O A 
(2 5 2mg, 2. 5 7mmo 1) ^3J;1/3^^t h7^7> : E-^A 
(15mg) £iQ*., 7 0t{;T3BFWUc. S/S^^^jSST^SP^ M 

^X?MU (=1:1) ^ttJ^ctDf#^®^Mi±^U, ^IB^tl (8 lmg, 
3 7%) *&&mfot^Tmc. 

I R (ATR) v: 3 1 4 1, 3085, 2983, 2921, 1475, 
1 5 0 6, 1 4 9 0, 1 4 7 5, 1 3 9 6, 1 3 1 9, 1 2 8 4, 1 2 6 3, 
1 2 1 3, 1 1 7 8, 1 1 5 1, 1 1 1 0, 9 6 8, 9 2 3, 8 6 9, 8 2 3, 
7 6 9, 7 4 6, 7 0 0, 6 44, 5 5 9, 5 4 1, 4 8 2, 4 5 5, 4 2 2 
c m~ 1 . 

■H-NMR (400 MHz, CDC 1 3 ) 5: 4. 47 (2H, s), 
7. 02 (1H, s) , 7. 52 (2H, d, J = 8. 8Hz) , 7. 70 
(2H, d, J=8. 8Hz) , 7. 82 ( 1 H, s) . 
MS (m/z) : 2 5 8 (M + + H) . 

118: 5- [1- 3L-)l7.)lfc-)l) -5 - (*^;kX 
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o=s=o 0 

CI 

5- (4-^DD7i-KWrJMfJl/) j-ttV—fr (65mg, 
0. 2 5 2mmol) , 3 TH^tlfe 4 - ;W -1-^ 

3V-;M7 7mg, 0. 5 0 4mmo 1 ) &cfct^>7/^l/> MJ-n-:/ 
fJ^X*7> (12 2mg, 0. 5 0 4mmo 1) ©hJH> (10ml) ^ 

m*T)i>J>nmmT. 1 smiBMatmrnvrc. mmmsx-n 

t>tLtz.4- (*=?)V7>)V-fc~)\/) (7 7mg, 0. 5 04 

mmo 1) *3J;tf*>7V ;*^U>hU -n-:73\H/***5> ( 1 2 2mg, 
0. 5 0 4mmol) £2ra*.> £ 5fc7;i'=f>l£HftT, 2 5^fWJnfaS«f£b/to 

yjl/*7A7 07h^7 7^-(I^U : »ixf;i. (=1:3) #fcB- 

m&v mfcftm&m&mtfe u , «ih^«i (8 2mg, 8 3%) £6£is#:£b 

Rt& : 164-166 TC. 

I R (ATR) v : 3 1 3 9, 2937, 1583, 1504, 1475, 
1 3 9 4, 1 3 1 1, 1 2 7 6, 1 1 9 3, 1 1 4 7, 1 1 2 8, 1 1 0 8, 
1 0 8 5, 1 0 5 4, 1 0 1 2, 9 6 8, 9 4 6, 9 1 9, 8 7 1, 8 5 4, 
8 3 1, 7 7 1, 7 5 4, 7 0 7, 6 4 9, 6 2 2, 5 5 3, 5 3 2, 4 9 1, 
4 6 2 c m -1 . 

1 H — NMR (4 0 0MHz, CDC 1 3 ) 6:1. 43-1. 60 (2H, 
m), 1. 80-1. 99 (2H, m), 2. 06-2. 2 0 ( 1 H, m) , 
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2. 39-2. 49 (1 H, m) , 2. 89 (3H, s), 2. 94-3. 01 
(2H, m), 4. 29 (1H, dd, J = l 1. 1, 4. 0Hz), 6. 96 
(1H, s) , 7. 48 (2H, d, J = 8. 3Hz) , 7. 57 (2H, d, 

J =8. 6Hz) , 7. 7 9 (1H, s) . 

MS (m/z) : 3 9 2 (M + + H) . 

7C*^*f : C 15 H 18 C 1 N0 5 S 2 £LT 

S^ffi : C 45. 9 7%;H 4. 63%;C1 9. 05%; 

N 3. 5 7 % ; S 16.36%. 
": C 45. 9 8 % ; H 4. 79%; CI 8. 96%; 

N 3. 6 6% ; S 16.29%. 
*Jfi0!l 119: 4- (4-^aD7x-HJ^JM^) lfU> ? > 



4 -^□D^JUf'J (1. 2 6g, 7. 6 5mmol), 4-£ 

OP^<>-if>x;i/7^ >^^-h'J^A (1. 5 2g, 7. 6 5mmo 1 ) *3<tt^ 
(1. 5 0 g, 15. 3mmo 1 ) ©1 -^D/V- )V (5 0 

mi) »^&7 ox:tmT smmmw^tio &asm&mA&-cimvt* m&mm 

KttU ^it>:Mx^jU (=2 : 3) JSffiifcfc 0!#fe^l^i)£iiL, 
W&ft&m (1. 2 6g, 6 2%) £660#£L'Tf»&. 
1 H — NMR (4 0 0MHz, CDC1 3 ) (5: 4. 29 (2H, s), 
7. 06 (2H, d, J = 6. 1Hz) , 7. 47 (2H, d, J = 8. 8 




0=S=0 




CI 
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Hz) , 7. 59 (2H, d, J=8. 5Hz) , 8. 57 (2H, d, J = 
6. 1 Hz) . 

MS (m/z) : 2 6 8 (M + + H) . 

MMM 12 0: 4- [1- (4-»DD7xrjl/X^JP) ^>tM1/] eUj£ 
> 




CI 



-7 8t)CT. 4- (4-^DD7i-JWM-il//^) tTU^> 
(1 0 Omg, 0. 37 4mmo 1) ©fh7bh'D77> (5ml) i^tCT* 
7^1/Ut^A (1. 5 7M^f>«; 0. 2 9ml, 0. 44 8mmol) 
«Tlf;. - 7 8r{ClT, 1 OftfflmW&. 3- Y?2> (51/il, 
0. 448mmol) £7Jn*-fco mmzX 1 6 

*-y-> : wm^JV (=2:1) jftBiKJ:t)#^i«KEEa«l/, tlfB^tJ 
(7 6mg, 6 3%) ^efeH^tUTUfc. H5nfcH#*^>-l-f 

jfit^ : 109-111 "C. 

IR (ATR) v : 2 9 3 3, 2859, 1596, 1575, 1558, 
1 4 7 3, 1 4 1 5, 1 3 9 2, 1 3 2 2, 1 2 8 0, 1 2 3 8, 1 2 0 9, 
1 1 7 2, 1 1 4 5, 1 0 8 3, 1 0 1 0, 9 9 1, 9 7 0, 8 8 5, 8 4 4, 
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8 2 1, 7 6 7, 7 5 4, 7 3 0, 7 0 3, 6 6 7, 6 3 0, 5 9 9, 5 6 5, 
520, 466, 410 cm" 1 . 

1 H — NMR (400 MHz, CDC1 3 ) 6:0. 84 (3H, t, J = 
7. 3Hz) , 1. 0 9- 1. 40 (4H, m) , 2. 07-2. 10 ( 1 H, 
m), 2. 37-2. 49 ( 1 H, m) , 3. 98 (1H, dd, J = 1 1 . 6, 
3. 5Hz) , 7. 06 (1H, d, J = 6. 1Hz) , 7. 39 (2H, d, 
J = 8. 8Hz) , 7. 48 (2H, d, J = 8. 6Hz) , 8. 53 (2H, 
d, J = 6. 1 H z) . 
MS (m/z) : 3 2 4 (M + + H) . 
Ttmftffi :C 16 H 18 ClN0 2 StlT 

1141 :C 5 9. 34%;H 5 . 60%; CI 10. 95%; 
N 4. 33%;S 9. 90%. 

:C 5 9. 4 1 % ; H 5. 54%;C1 11.18%; 
N 4. 4 7 % ; S 10.09%. 

mmm 1 21 : 4- [ (4-2uu7 3L-)i7.)V*-)V) (^_osl>±M * 




CI 



m&mi 1 9r#5tl/:4- (4-^UD7i-MMz;W^) tfU^ 
> (7 Omg, 0. 26 lmmo 1 ) , 1/9 D^>^/ — )l> (49 m 1 , 
0 . 5 3 8 mmo 1 ) iJi^yJ/ l/> MJ - n - :7*^;U*X * ^ > 
(12 9mg, 0. 5 3 8mo 1 ) © h;H> (5ml) ^7M>#i^ 
7. 3 BlffliJD3&ili5KUfc. ^iS£T&2P&, RJ&StfcS'^n'O^/— ;p (4 9 
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jul, 0. 5 3 8mmo 1) &&Zfiz/7 S *7-U>bV -n--7?-)],ftX7fr5> 
(12 9mg, 0. 5 3 8mol) £3JPA, $ £ tCT;l/^*>^ffl^T, 2 

(=2 : 1) JgWffi«fc0^fc#iii£«EE»*l8U gEft^ft (7 7mg, 
8 8%) SSfifflflctbT^fc. #e>nfc@&£^*1i->-X-^;WCT^U 

Bk£ : 1 3 3 - 1 3 5*0. 

I R (ATR) v : 2 9 6 0, 2867, 1594, 1577, 1558, 
1 4 7 3, 1 4 1 5, 1 3 9 2, 1 3 4 2, 1 3 1 9, 1 2 7 8, 1 2 2 4, 
1 1 4 3, 1 0 8 3, 1 0 1 0, 9 9 3, 9 5 4, 9 0 2, 8 4 0, 8 2 1, 
7 6 7, 7 5 0, 7 0 5, 6 4 2, 5 9 2, 5 5 1, 5 0 7, 4 6 4 cm" 1 . 
1 H-NMR(400MHz, CDC1 3 ) 6:0. 92-1. 08 (1 H, 
m), 1. 44-1. 83 (6H, m), 2. 33-2. 45 ( 1 H, m) , 
2. 78-2. 90 (1H, m), 3. 88 (1H, d, J = 10. 3 Hz) , 
7. 03 (2H, d, J = 5. 1Hz) , 7. 32 (2H, d, J = 8. 6 
Hz) , 7. 43 (2H, d, J = 8. 6Hz) , 8. 46 (2H, d, J = 
5. 6Hz) . 

MS (m/z) : 3 3 6 (M + + H) . 
TcMftffi :C 17 H 18 ClN0 2 Stlt 

mmm : C 6 0 . 8 0 % ; H 5 . 4 0 % ; C l 10.56%; 

N 4. 17%; S 9.55%. 
MfflM. : C 6 0. 7 6%;H 5. 44%;C1 10.68%; 

N 4. 2 0 % ; S 9.61%. 
MMM 12 2: 4- [ (4-^DD7i-HM^) (f j-7bh'Dlf7> 
-4 —OP) ^)V\ V> 
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CI 



>(70mg, 0. 2 6 1mmol) , f h7t h'Ptf7>-4-t-;K5 1 
til. 0. 5 3 8mrao 1) M^'>7//?l/> MJ - n-^;^7*7> 
(12 9mg, 0. 5 3 8mo 1 ) (D Y)VJL> (5m 1 ) Mfo&T )VzS>nm% 

t> 3 Bmiimwffiistco m^^mt, sMi:fh7tFDtf7>-4- 

;U(51*tl, 0. 5 3 8mmo 1) ^tfyT/^f I/>h'J-n-^ 
M7*7> (12 9mg, 0. 5 3 8mol) £3JD;^ £ *>\Z7)VzI>%W% 

mm^)V (=1:2) ^a3a££D#£#®£MJ£MU iHEYb^ (6 5 
mg, 7 1%) £fifiia#£LT#£ o f#e>n^@#:^^-y->-X-^;KCT 

Rfej& : 208-209 1:. 

I R (ATR) v : 2 8 4 6, 1594, 1573, 1560, 1475, 
1 4 4 0, 1 4 1 7, 1 3 9 4, 1 3 7 1, 1 3 1 5, 1 2 7 8, 1 2 4 5, 
1 2 1 1, 1 1 8 0, 1 1 4 3, 1 0 8 3, 9 8 9, 8 7 7, 8 3 5, 7 7 3, 
7 5 2, 7 0 3, 6 3 0, 6 0 3, 5 6 5, 5 2 4, 4 7 8, 4 5 1 cm" 1 . 
'H-NMR (4 0 0MHz, CDC1 3 ) <5 : 1. 22-1. 42 (2H, 
m), 1. 60-1. 75 (1 H, m), 2. 30-2. 40 ( 1 H, m) , 
2. 78-3. 01 (1H, m), 3. 41 (1H, td, J = ll. 7, 2. 
4Hz) , 3. 51 (1H, td, J = ll. 9, 2. OHz), 3. 80- 
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3. 93 (1H, m) , 3. 87 ( 1 H, d, J = 8. 6Hz) , 3. 98- 

4. 06 (1H, ra) , 7. 00-7. 12 (2H, m) , 7. 30 (2H, d, 
J=8. 8Hz) , 7. 43 (2H, d, J=8. 6Hz) , 8. 47 (2H, 
d, J = 5. 4H z ) . 

MS (m/z) : 3 5 2 (M + + H) . 

mMM 12 3: 4- [ (1 -^>v;^bf^Uv>- 4 




CI 



>(7 0mg, 0. 26 1mmol) , 1 -^>vMUfcf^'J 4 )V 

(103mg, 0. 5 3 8mmo 1) ^t>y7;/f l/>h'J-n-7*5 1 M 
X*7> (12 9mg, 0. 5 3 8mol) OHH> (5ml) jg«(S7;W 
>S?H^T. 3 BHjta&388fELfc. M*T^t, S^tc 1 -^>^;Ubf ^ 
Uy>-4-t-^ (10 3mg, 0. 5 3 8mmo 1 ) %>&Tfis7 J *^U> 
h'J-n-^MX*7> (12 9mg, 0. 5 3 8mo 1) 

u *5>;-)V:m\:*?-u> (=i : i o) • m&m&vntc.ttmtkW.frmmiis 
tc. nzntcmmmzMmmfo? a-? h tf?? * - (7K/x-t h- mj;i//^ 
mcDm^mmm^mm) ic-omu mmt^m uomg, 35%) tr^ii 

IR(ATR) v : 2 9 3 8, 2803, 2763, 1594, 1560, 
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1 4 7 5, 1 4 5 2, 1 4 1 5, 1 3 6 7, 1 3 1 7, 1 2 8 0, 1 2 1 8, 
1 1 7 6, 1 1 4 3, 1 0 8 5, 1 0 1 2, 9 7 5, 8 2 5, 7 5 0, 7 4 2, 
6 9 8, 6 1 7, 5 6 6, 5 3 6, 4 6 4 cm- 1 . 

1 H — NM R (400 MHz, CDC1 3 ) 6 : I. 21-1. 37 (2H, 
m), 1. 49-1. 70 (1H, m), 1. 92-2. 01 ( 1 H, m) , 

2. 03-2. 14 (1H, m) , 2. 25-2. 35 (1H, m), 2. 52 
-2. 65 ( 1 H, m) , 2. 79-2. 85 ( 1 H, m) , 2. 90- 

3. 00 (1H, m) , 3. 47 (2H, s) , 3. 86 ( 1 H, d, J = 
8. 1Hz), 7. 02-7. 12 ( 2 H, m) , 7. 20-7. 38 (7H, 
m), 7. 43 (2H, d, J = 8. 5Hz), 8. 45 (2H, d, J = 
5. 4Hz) . 

MS (m/z) : 44 1 (M + + H) . 

HRMS (FAB) : C 24 H 26 0 2 N 2 C 1 S (M + + H) tit 
Wmife : 4 4 1 . 1 4 0 4 

mmm •. 4 4 1 . 1 3 8 7 
mmm 124: 4- c (4-^dd7x-;^j^;i/) (i-^f;n;^'jy 

>-4 — <)V) ^)V\ jfUij> 




CI 



HWJ1 1 9Tf#£>*l£:4- (4-^D07xZMJ^z;M^) tfUv 
>(7 0mg, 0. 261mmol) , 1 -*^-;Utf^U v>- 4 
(62^ 1, 0. 5 3 8mmo 1 ) 43d:^'>7/^^l/>hU-n-7'^^^7. 
*5> (62<i 1, 0. 5 3 8mo I) ©SJl/X> (5ml) »7J^># 
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-4 -*—)V (6 2 /a 1 , 0. 5 3 8mmol) ^y7/^f l/>h'J-n 
-y^;i/^^*:7> (12 9mg, 0. 5 3 8mol) £fln*_, ^<E>iZT)lzf> 

m) \zxnmu mmt&w oimg, 33%) se^tLTt^. n*> 

Hfejft : 176-177 1;. 

I R (ATR) v : 3 0 7 7, 2935, 2856, 2786, 2740, 
1 5 9 4, 1 5 5 6, 1 4 6 5, 1 4 5 0, 1 4 1 3, 1 3 8 0, 1 3 4 6, 
1 3 1 5, 1 2 8 0, 1 2 4 1, 1 1 4 5, 1 0 8 5, 1 0 0 8, 9 7 3, 
8 5 0, 8 3 5, 7 9 8, 7 5 0, 7 0 5, 6 1 7, 5 6 1, 5 2 8, 4 7 6, 
4 6 4, 4 2 4 cm -1 . 

1 H — NM R (4 0 OMH z, CDC1 3 ) 6:1. 22-1. 38 (2H, 
m), 1. 50-1. 68 (1 H, m), 1. 88-1. 99 (1H, m) , 
2. 00-2. 10 (1H, m), 2. 25 (3H, s), 2. 30-2. 40 
(lH.m), 2. 50-2. 63 ( 1 H, m) , 2. 74-2. 83 (1H, 
m) , 2. 89-2. 95 ( 1 H, m) , 3. 86 (1H, d, J = 8. 3 
Hz) , 7. 08 (2H, d, J=4. 6 Hz), 7. 30 (2H, d, J = 
8. 6Hz) , 7. 44 (2H, d, J = 8. 6Hz) , 8. 46 (2H, d, 
J = 5. 6H z) . 

MS (m/z) : 3 6 5 (M + + H) . 
Ttmfttit :C 18 H 21 ClN 2 0 2 StlT 
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Sttfi :C 5 9. 2 5%;H 5. 80%; CI 9.72%; 
N 7. 6 8 % ; S 8.79%. 

H$K1 :C 5 9. 0 0 % ; H 5. 76%; CI 9.75%; 
N 7. 6 1 % ; S 8.77%. 

nfeM 12 5: 4- (4-^DP7x-JV^^) -N, N- v?*^- 4 
- (bf'Ji?>-4-^;U) ^jkZA> 




CI 



njfi^ji i 9-rt#e>tifc4- u->7uu7x.-)VX)\sfc~)\,*3-)V) truv 

>(7 0mg, 0. 2 6 1mraol) , 3-^^75y-l-^D/V-^ 
(62^ 1, 0. 5 3 8mmo 1) ^^>7;^f l/>h'J-n-7*fM7 
(129mg, 0. 5 3 8mol) ©h^X> (5ml) ii^7JW> 

-7un>- 1 ;P (6 2 m 1 , 0. 5 3 8mmo 1) ^i^/7/^fI/ 

>h i J-n-7"fM^^7> (12 9mg, 0. 5 3 8mo 1 ) SrJjn*., £ £ 

/—)v : mt^j-vy (=1:10) mm^K)mz^m^ms.mmvrco m*>n 
m%k&&m) izxmmv. w&tt&m (44mg, 4 8%) ^swtutu 
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m& : 7 8 - 8 ox:. 

IR (ATR) v : 3 0 8 9, 2985, 2937, 2809, 2757, 
2 5 9 6, 1 5 8 7, 1 4 5 5, 1 4 1 3, 1 3 9 2, 1 3 2 2, 1 2 7 8, 
1 2 0 3, 1 1 4 5, 1 0 8 3, 1 0 4 1, 1 0 1 0, 9 9 1, 9 6 2, 8 4 6, 
8 2 1, 7 6 7, 7 5 4, 7 0 3, 6 2 8, 5 7 8, 5 3 9, 5 1 4, 4 7 2 
c m" 1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) <5: 1. 38-1. 43 (2H, 
m), 2. 05-2. 29 ( 3 H, m) , 2. 11 (6H, s), 2. 3 9- 
2. 50 (1H, m), 4. 05-4. 13 ( 1 H, m) , 7. 07 (2H, d, 
J = 6. 1Hz) , 7. 40 (2H, d, J = 8. 5Hz) , 7. 48 (2H, 
d, J=8. 6Hz) , 8. 53 (2H, d, J = 6. 1Hz). 
MS (m/z) : 3 5 3 (M + + H) . 
7tmfttir : C 17 H 21 C 1 N 2 0 2 S£LT 

mW$m : C 5 7. 8 6%;H 6 . 0 0 % ; C 1 10.05%; 
N 7. 9 4% ; S 9.0 9%. 
: C 5 7. 6 2 % ; H 5. 92%;C1 9.89%; 
N 7. 9 1 % ; S 9. 1 2 %. 

mmm 126: 3- (4-^0071-^^) -n, n-^^^^-3 



CI 

1 1 9Tl#^nfc4- (4-^0071-^^^^) tTUv 5 
>(70mg, 0. 26 lmmo 1 ) , 2 -v^^^JUTS 7 (5 4 
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ill, 0. 5 3 8mmo 1) fciyy/y/f U>hU-n-^MX*7> 
(12 9mg, 0. 5 3 8mol) ©hJH> (5ml) ^7JW>#1^ 

—JV(54u\, 0. 5 3 8mraol) ^^>7;/f l/>h'J-n-^;i/ 
&X*?> (12 9mg, 0. 5 3 8mol) Srin*., -&t>\z7)Vdi>&m%Ts 
2 2WPIBHJP«Bl»£bfc. £Jfc?K£«ffi»l8bfc. *&Sn&ttl6 

(=1:10) »ffl«fc0»fc#H£«JEE»*tbfc. #bnfc«l$li» 

b, «8Effc-&4& (49mg, 5 5%) £fife@#:<h bTt#/t 0 t#btlfe@#?:A 
^+h>-X-7^;U^T^b, ^ji^, «l2ffc£4&*G6l&*£bT»fc. 
: 9 1 - 9 2*C. 

1 R (ATR) v : 3 0 3 1, 2975, 2940, 2857, 2821, 

2 7 9 0, 1 5 8 7, 1 5 7 5, 1 5 5 4, 1 4 5 9, 1 4 1 3, 1 3 8 4, 
1 3 1 3, 1 2 8 0, 1 2 4 9, 1 1 4 3, 1 0 8 3, 1 0 4 5, 1 0 0 8, 
9 9 1, 8 4 2, 8 2 1, 7 5 9, 7 2 3, 7 0 3, 6 3 0, 5 7 0, 5 2 6, 
4 6 8 cm -1 . 

1 H — NMR (4 0 0MHz, CDC1 3 ) 6 : 2. 05-2. 20 (2H, 
m), 2. 11 (6H, s), 2. 59-2. 70 ( 1 H, m) , 4. 35 

(1H, dd, J = 10. 5, 3. 2Hz) , 7. 11 (2H, d, J = 6. 1 
Hz) , 7. 39 (2H, d, J=8. 6Hz), 7. 59 (2H, d, J .= 
8. 6Hz) , 8. 53 (2H, d, J = 6. 1Hz) . 
MS (m/z) : 3 3 9 (M + + H) . 
7tmftffi : C l6 H 19 C 1 N 2 0 2 S£bT 

mmm : C 56. 7 1%;H 5 . 6 5 % ; C 1 10.46%; 
N 8. 2 7 % ; S 9.46%. 
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mmm : C 5 6. 6 4 % ; H 5 . 6 1 % ; C 1 10.51%; 

N 8. 2 6 % ; S 9.57%. 
0mm 1 3 : 2- [ (2, 5-y7MD7i-J|/) -kFa^^] fcf'J 




OH 



2 -7*Ot tf'J:/>(572 #1, 6 mmol)C7)xh^t H077> (10ml) mWz 
7Jl^>nm^T, -78 tt'> n-T^I/U^A (3.92 ml, 6 mmol) <«T 
U 3 0^TO^b7Co Jl<Z)»6»Slc»C, 2, 5-y7Mo^>X7JL'fkF 
(655 Ml, 6 mmol) ^jlTUT, Ml: (^#jab7Cc S^^KSrJP 

§->'J*Wo-7h^77^-TiibT, mtZit&M (120 mg, 9 X) £fi 

'H-NMR (400 MHz, CDC1 3 ) 6: 5.45 (1H, br), 6.08 (1H, s), 6.87-7.15 (3H, 
m), 7.2-7.3 (2H, m), 7.65 (1H, m), 8.56 (1H, m) . 
mp: 65-66 t:. 

1 4 : 2- (2, 5 -^y)V^uy^.ZL)V) -3-^ 




Cl HCI 



2 -7*D ; E-3-^^-;i,tf >Jv ? > (510 mg, 3 mmol) ©fh7t Kn77> .(2. 

o mi) mmz.7)VJym.m%* ^v7*d^7^->7a^d'j h©^ 

h7tHQ77» (1.5 ml, 3 mmol) £SSTU MKIT 6 0#ifflJft#U&. 
lOHfi^^C. 5 -y7j^D^>X7Jl/ft H (328 
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Ail, 3 mmol) £i$TLT, ^ififc^Tlfc* KfomzmtumtT' > 

8:1) TiibT, ^fB^#>£^t^£#»£t#fc. 

CltlfC, mt^*-^ (2.0 ml) My/^l/^A7 5H^-ilM, gig 

#J (101 mg, 12 *)£f#£o 

'H-NMR (400 MHz, CDC 1 3 ) 6 : 2.37 (3H, s), 6.95-7.10 (2H, m), 7.28 (1H, 
s), 7.7-7.8 (2H, m), 8.11 (1H, d, J=6.3Hz), 8.72 (1H, d, J=4.9Hz). 
IR (ATR) cm' 1 : 1612, 1496, 1294, 1232, 821. 
mp: 118-119 X:. 
MS m/z: 254 (M + +H). 

###| 1 5 : 2- [ (2, 5-i?7)l<jrn7^-)l) -bh'D^fM -5 



2 -r/D^E- 5 -^^;Utf U >>> (510 mg, 3 mmol) <Drh7kh , D77> 
(2 ml)j«K7;i/:n*>#B^ ^T, V^D t>7^y^A^ □ 'J F(Or 
h7kF077>it (1.5 ml, 3 mmol) £$STU g^lCT 6 0 #WJf#L.fco 
ilCD^&McJ^ 7k^TT2, 5-y7Mo^>X7^fth* (328 u\, 3 m 

nfc^v"J*Wo7h^77^- (^it> : @^X3^=5:1) 
LT> mmt^m (130 mg, 18 *)£#Jt*;#fSf£LTf#*:o 




OH 
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'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.31 (3H, s), 5.38 (1H, br), 6.04 (1H, s), 6. 
83-7.18 (4H, m), 7.44 (1H, dd, J=2.0, 8.0Hz), 8.37 (1H, m). 
IR (ATR) cm- 1 : 1485, 1178, 1132, 814. 
MS m/z: 236 (M*+H). 

###J 1 6 : 2- [ (2, 5-y7^Q7x^) -bh'D^^^] - 



2-7u^-4-* 1 ?)['\dV5?>(3M Ml, 3 nunol) 0fh7hFD77> 
(2 ml) mmzT)VzI >nm%> tK^T> 'fV^nm^^A^ng HOf 
h7tFD77>^i (1.5 ml, 3 mmol) fcSITU 6 0£f.5«#Lfco 

WC2, 5-y7MD^>X7^fk F (328 ml, 3 m 
moDSfflTFl/T, mWz£T*'&* \ZftULfzo EJ&m\ZffiQi&<k7 

mm&mz.it&. mm^Mzxmnihrzo msem. »jet»but#5 

nrzmmZ^VUVJVZn^htfyyj- (^\*1f> : H&Xt;I/=5:1) TiS 
LT, «8H<b^ (456 mg, 65 %) £#H#il<i: LTttfco 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.30 (3H, s), 5.48 (1H, br-s), 6.02 (lH, s), 
6.83-7.13 (5H, m), 8.38 (1H, m). 
IR (ATR) cur 1 : 3162, 1610, 1481, 1054, 825. 
mp: 105-106 *C. 
MS m/z: 236 (M + +H) . 

1 7 : 2 3 h±>^VJs> 
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^mnm^TF. (10 ml) K3k?%T7K3Ht:*-MJtfA (605 mg, 15. 

1 mmol)£^o< 2 Oftmz. 2 -^D^- 3 - t KD**>fc!U x> (2.5 

g, 14.4 mmoOO^^M^UATS K (20 ml) M£jjnx.fc 0 ^$^£>M 
JET(C^^y-;U^r@*LT, BOit^^J^ (0.94 ml, 15.1 mmol) SrflQAT, 

£^£^££:llL7c^, 7K (50 ml)£X— t-)V (50 ml) $J!)0Afe o 

^x^=8:D T-mmTzt, m^^tvximm^m (1.51 g, 56%) 

'H-NMR (400 MHz, CDC1 3 ) 6: 3.90 (3H, s), 7.12(1H, m), 7.2K1H, dd, J=4. 

8, 8.0Hz), 7.97 (1H, m). 

IR (ATR) cm" 1 : 1556, 1410, 1076, 1049, 788. 

mp: 34 X:. 

1 8 : 3 2 -^P^Etf U>?> 



&(2.35g,76*)£#£:. 

: H-NHR (400 MHz, CDC1 3 ) <5 : 4.62 (2H, m), 5.33 (1H, dd, J=1.2, 10.4Hz), 
5-47 (1H, dd, J=1.2, 17.6Hz), 6.06(1H, m), 7.11 (1H, dd, J = 1.2Hz, 8.0Hz), 
7. 18(1H, dd, J=4.8, 8.0Hz), 7.98 (1H, m). 
!J* (ATR) cm"': 1562, 1408, 1282, 1052, 790. 
m m/z: 215 (M 4 +H). 
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1 9 : 2 - [ (2, 5-y7Ma7iZ;P) -kh'D^^^] -3 



I 




OH 



2 -r/D^E- 3 h^5>tf'Jv> (564 mg, 3 mmol) (D'r h ? t H a 7 y > 
(2 ml)^tCT;i/3f>||H^ ^T> -f V^Dtf^^v^A^DU K£>t" 
h7hFD77« (1.5 ml, 3 mmol) £i»TU tiailT6 0^rWlfc. 
CCO^fe^td, >JC^TT2, 5-y7Ma^>X7Jl/TkH (328 yl, 3 m 
mol) S:iTlT, K#*SL7Co SMC^falftT ^AzK 

nfelH-^^^^>=t 0 h'Jfal/-y 3 >LT^fS^^ (660 mg, 88 *) 

'H-NMR (400 MHz, CDC1 3 ) 6: 3.71 (3H, s), 5.56 (1H, br, J=6.0Hz), 6.16 
(1H, d, J=6.0Hz), 6.75-7.0O (3H, m), 7.14UH, m), 7.26(1H, m), 8.18 (1H, 
m). 

IR (ATR) cm-': 3384, 1577, 1488, 1284, 810. 

mp: 94-95 X:. 

MS m/z: 252 (M + +H). 

###J 2 0 : 3-TU;U^->-2- [ (2, 5-y7MD7xZjP) -fcF 




OH 



3-TU;i/^^'>-2-7a^:fcru^> (642 mg, 3 mmol) CO-ir h7t h'07 
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?>(2 m\)mmz7)i>=i>mmm.* tk^t, ^vyptf^y^v^A^PU h 

0fh7tFD77>M (1.5 ml, 3 mmol) £fitTU gi£{:T6 0^f B » 
bfc. Z<Dm&®mz. )K^TT2, 5 -y7MP^>X7Jl/ft K (328 
ul\, 3 mmoD^afTUT, ^U\Z$.X°'&* iZg-MLfco fcffcmzimnmtYy^ 

4 : 1) tHiLT, 1gfBfb^(375 mg, 45 %) &mKWM£ bTt#fco 
'H-NMR (400 MHz, CDC1 3 ) 5: 4.38 (1H, m), 4.44 (1H, m), 5.16 (1H, m), 5. 
18 (1H, m), 5.61 (1H, br, J=6.4Hz), 5.78 (1H, m), 6.17 (1H, d, J=6.0Hz), 
6.73-6.96 (3H, in), 7.10 (1H, m), 7.22 (1H, m), 8.19 (1H, m). 
IR (ATR) cm" 1 : 3367, 1575, 1490, 1276, 1180, 795. 
MS m/z: 278 (M*+H). 

2 1 : 3- [ (2, 5-^7MP7xZ^) -bh'D^y^^] fcfU 




OH 



3 -yp^Efcf'J^ (286 i±\, 3 mmol) ©fh7hKD77>(2 ml)^JC 

T;up*>^fflm. >k^t. -f yyphr;i/-7^->^A^PU Fo^b^t hd7 

(1.5 ml, 3 mmol) £$!TU S?ai;T6 0 #Wif #L/io Z\(Dfa&m 
mz. %0§~TT*2, 5 -y7Mn^>X7JVft F (328 # 1, 3mmol)£?jfT 

ut, m^z^x-m* \zg-uLtzo frfcM\zmumt7>^-v2±7mm%:i]n7i 

ffc^^I (296 mg, 45 X) £$H*fi<h bTf#fco 

'H-NMR (400 MHz, CDC1 3 ) 6 : 3.76 (1H, br), 6.10 (1H, s), 6.88-6.98 (2H, 
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m), 7.20-7.30 (2H, m), 7.70 OH, m), 8.42 (1H, d, J=4.8Hz), 8.53 (1H. m). 
IR (ATR) cm' 1 : 1486,1429,1178,1130,739,707. 
mp: 79-80 *C. 

2 2 : 4- [ (2, 5-j£Z2k±gZ^2k) -bFn^>^fM b?U 




OH 



#%#|2 1 tFI«©^felC<fet), 4-yp^Elf' J^>$rfflV^f2<k-&#l(79mg, 

'H-NMR (400 MHz, CDC1 3 ) 6: 6.08 (1H, s), 6.90-7.00 (2H, m), 7.15 (1H, 
m), 7.32 (1H, dd, J = 1.6, 8.4 Hz), 8.48 (1H, dd, J=1.6, 8.4 Hz). 
IR (ATR) cnf 1 : 1602, 1489, 1415, 1 174, 1049, 71 1. 
mp: 120-121 *C. 
MS m/z: 221 (M + ) 

2 3 : 5- [ (2, 5-v?7MD7xZJI/) -hh'D^y/^] fcf'J 




m%M2 1 tmm<Djjmiz£K), s-^D^uss^a^ mmt&wun 

mg, 18X)£tt#»St£UT*#&. 

'H-NMR (400 MHz, CDC1 3 ) 6: 6.12 (1H, s), 6.90-7.02 (2H, m), 7.26 (1H, 

m), 8.70 (2H, s), 9.04 (1H, s). 

IR (ATR) cm"': 3219, 1566, 1489, 1408, 1 180, 715. 

MS m/z: 205 (MM)H) 
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mmm 127-. 2- c c (4-^pq7x^ji/) 5^1 - (2, 

7x^1/) tf'J> ? > 



##0U 3Ti#e»n^2 - [ (2, 5-^7^td7i-;W -tHn^ 
hfU^> (88 mg, 0.40 mmol) Zftittt—fr (2.0 ml) Kl^bfct&lC, 

:©ii^y^fWM75 K (5 ml) Kjg#FU 4-^dd^>^>^- 
;K79 mg, 0.55 mmol) h^Mtl U "^A (226 mg, 1.64 mmol) £g^J?BfCTinA 

^;i/=10:l) fctfU «f2Yb-&«U (128 mg, 92 %) &MVt®nt LT#fc, 
'H-NMR (400 MHz, CDC1 3 ) 6: 5.89 (1H, s), 6.80-7.27 (7H, m), 7.38 (1H, d, 
J=7.6Hz), 7.48 (lH,m), 7.65 (1H, m), 8.63 (1H, m). 
IR (ATR) cm 1 : 1585, 1488, 1432, 1093, 810. 
MS m/z: 348 (M + +H). 

mmm 128: 2- c i (4-^dd7i^) ±*} - (2, s-itpv-tu 

7xx;i/) ^±2k] - 3-^^;UbfUv> 
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1 4Tf#£*l£ 2 - OP- (2, 5 -iS7)l3ruy x.-Jl) 
M - Uv>&^(94 mg, 0.32 mmol) ©y>fJl/*M7 5 H 

(5ml) ^(C, 4-^DD^>ii>^?h-JU (70 mg, 0.49 mmol) U ^7 

A (265 mg, 1.92 mmol) ^mnm^MXX 5 0 tt 1 B#fym#b7c<, SJft 

^£^£t-#?£p&^ ^x^;ux-t-;1/ (50 ml) £in;t, z.ti&7k tmvk 
^^y)V^u^h^yy^f- (^\^it> : I^x^;U=10:l) lc#U mmttr 

m (103 mg, 89 %) zmwvomtvTmc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.21 (3H, s), 5.87 (1H, s), 6.77 (1H, m), 7. 
00-7.19 (5H, m), 7.36 (1H, m), 7.45 (1H, m), 8.45 (1H, dd, J=1.2, 4.8Hz). 
IR (ATR) cm" 1 : 1572, 1489, 1093, 810. 
MS m/z: 362 (MHH). 

12 9: 2- [ [ (4-^DD7xljl/) g^] - (2, 5-^^;l/^D 

7xzj^) - 5 -^^;uif u v> 




##0U 5Tt#t>*l£2- [ (2, -hFD^ 
^;VJ - 5 -^JUrTU >?>(125 mg, 0.53 mmol) ^mt^~)V (1.0 ml) IC 

CcDSat^^^^^jWAT^ H (5 ml) K^fi?U 4 a a^>-(f >^^- 
— ;K115 mg, 0.80 mmol) tmMti U ^A (438 mg, 3. 18 mmol) £SHtfffflM 
TMT5 Ot:-eiB#FM^b7Co JE^^rS^T?^«lC, :/X3Mi/X-T- 
^ (50 ml) ^O*., £n£7K££frfa^7KT$Go7c 0 ^S^Mt^v-^ 
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>:ft»X^=10:l) {CttU tgia^^ (120 ng, 66*) £^^51 £ LTf# 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.29 (3H, s), 5.83 (1H, s), 6.80-6.93 (2H, 
m), 7.16 (2H,m), 7.20 (2H, m), 7.28 (1H, m), 7.43 (1H, m), 8.41 (1H, d, 
J=0.8Hz). 

IR (ATR) cm" 1 : 1475, 1095, 814. 
MS m/z: 362 (MM-H). 

MffiM 13 0: 2- [ [ (4-^DD7x^) ^^-] - (2, h-W)^U 

7i-j0 -4-^^;i/hf U^> 



##^J1 6Tf#e>n^:2- [ (2, 5->?7M07i^) -th'D^ 
^•;H -4-^^tf 1 J5/X235 mg, 0. 53 mmol) Zmttt-Jl' (2.0 ml) fc 

^©5II^y^fMJl/A7 5H (10 ml) &;:?£#?U 4 - ^ D ^'<>-i^>3 : • 
7i--;M217 mg, 1.5 mmol) £&mt> U (828 mg, 6.0 mmol) £S3li?B§C 
TMT5 0t:-eiWj$Uito ^^^^a^Ti^^tc, ^X^UX-t- 
>IU (50 ml) *1}U7i, Zft&7k£mm'ki&7kX*&c^fr 0 til^MT^y-) 
iETl^lfe, 5ll^yU*7-*^07K^77^- (^-y- 
> : @mX5P;U=10:l) fCftU ^te^t) (290 mg, 80 S) £«^SI<h LT# 

'H-NMR (400 MHz, CDC 1 3 ) 6: 2.31 (3H, s), 5.82 (1H, s), 6.80-7.0 (3H, m), 
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7.15 (2H, d, J=8. 8Hz), 7. 16(1H, m), 7.21 (2H, d, J=8. 8Hz), 7.45 (1H, m), 

8.45 (1H, d, J=5.6Hz). 
IR (ATR) cm" 1 : 1600, 1489, 1475, 1093, 812. 
MS m/z: 362 (M + +H). 

mmm 1 3 1 : 2- [ [ (4-^pp^x-;i/) - (2, 5-^?;m-o 



1 




##0"J1 9T#e>tl^:2- [ (2, 5-y7MD7x-JW -tiHD^5>^ 
-3-* h^vtf'J> ? >(251 mg, 1.0 mmoD^^b^^-— ;i/ (2.0 ml) 

S)£fi££MffiT?«i&iSU 8l^^t^>£]!JD*-T£ bicarb/to 

uM^y^^MMTiK (10 ml) Ki&fifU 4-^oo^>if>^ 
;K289 mg, 2.0 mmoDi^^U^^ (1.10 g, 8.0 mmol) £^fHHM,T 

(50 ml) £flnA, Cta^7K<i:tSfa^7jcT^o7to W^/f^MH'^v^A 
T<i&t£U MlETMbTCo M^y'J*yMa-7h^77^- (^1f> : 
gt^X3MW=10:l) KtfU HfE>fb^ (256 mg, 5890 £fa^St£ UTf#fc. 
'H-NMR (400 MHz, CDC1 3 ) 6: 3.77 (3H, s), 6.25 (1H, s), 6.82 (2H, m), 7. 
15 (2H, d, J=8.4Hz), 7.10-7.20 (2H, m), 7.25 (2H, d, J=8.8Hz), 7.52 (1H, 
m), 8.24 (1H, m). 

IR (ATR) cm"': 1489, 1423, 1273, 1091, 831. 
MS m/z: 378 (M + +H). 

nmm 13 2: 3-7'J;i^=fc:y-2- [ [ (4 - ^ cm:7x~j|/) - 
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#WJ2 0Tt#bn^ 3-7'JM+y- 2 - [ (2, 5-i?y)ls*uy x.=- 
)V) -kh*D^f;W tf'Jv>(370 mg, 1.33 mmoDS^fc:^-^ (2.0 m 

H (lO ml) Kig#U 4-^PD^>if>^ 
^"-;K217 mg, 1.5 mmol) iKII*U^A (828 mg, 6.0 mmol) £^Hf?H^, 

;U (50 ml) £}JD;L> £tt£*£fi&fO£itt*T«cofc. tilM^^v^ 

>:BfKx^;P=10-:l) KttU «fB{b^ (256 mg, 68%) LTfi 

'H-NMR (400 MHz, CDC 1 3 ) 6 : 4.46 (2H, m), 5.24 (1H, d, J=10.6Hz), 5.28 
(1H, d, J=17.2Hz), 5.90 (1H, m), 6.29 (1H, d, J = 1.2Hz), 6.82 (2H, m), 7. 
15 (2H, d, J=8.4Hz), 7.06-7.20 (2H, m), 7.24 (2H, d, J=8.4Hz), 7.50 (1H, 
m), 8.24 (1H, m). 

IR (ATR) cm"': 1572, 1489, 1438, 1276, 1093, 814. 
MS m/z: 404 (M + +H). 

MffiM 13 3: 3 - [ [ (4-yaay^-)U) 3-*} - (2, s-^yfrlru 
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###12 lTt#^>nfc3 - [ (2, 5-y7MD7i-J|/) -tKo^ 
3-M tfUv> (87 mg, 0.39 mmol) Zmt^-Jl (1.0 ml) K^U^IH^ 

^©i^y^f H (5 ml) fci&#?U 4-^DD^>1?>ft 

-;K84 mg, 0.58 mmol) <h^B6*U^A (323 mg, 2.34 mmol) £gm#HJaT 

(50 ml) £iD*, ^n&TKiit&ftl^TKT^ofeo W««£i»BS*?^*'>£7A 

I»IW:1) fcttU «iBfl:^t& (131 mg, 96*) ^»SilT#fc t 

'H-NMR (400 MHz, CDC1 3 ) 5: 5.73 (1H, s), 6.84-6.96 (2H, m), 7.18 (2H, 

m), 7.19 (2H, m), 7.15-7.22 (2H, m), 7.71 (1H, m), 8.49 (1H, dd, J = 1.6, 

4.8Hz), 8.58 (1H, d, J=2.0Hz). 

IR (ATR) cm" 1 : 1489, 1093, 814, 710. 

MS m/z: 348 (MM-H). 

mmm 134 : 5- c [ (4-^0071^) gi£3 - (2, ^-w^u 




###12 3*T?&£ftfc5- [ (2, 5-y7WD7i-jW -kKn^ 
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9-)V] kf'JSvXlll mg, 0.5 mo\)*mttt— (1.0 ml) izmMLTc^ 

^©My/^*M75 F (5 ml) KigfllU 4 -7 □ □^>-fe*>^J- 
-;K108 mg, 0.75 mmol) t^»*U^A (414 mg, 3.0 mmol) ^S^Uffl^T 

(50 mi) zn&Tktffim-kmfr-evt^rz. mmm*mm-?>f*i/Vk 

ffiXfJV=4:l) KlttU ^fB^-&#J<h*|Hl^b^©^-&#l (202mg) 

'H-NMR (400 MHz, CDC1 3 ) (5: 5.66 (1H, s), 6.96 (2H, m), 7,17-7.34 (5H, 
d), 8.70 (2H, s), 9.09 (1H, s). 
MS m/z: 349 (M + +H). 

mmm 135: 2- [ t (4-^dp7i^) x;i/^-;u] - (2, 5-^7 




2 7-r#?>tl7t2 - [ [ (4-^70D7l^) ^^"] - (2, 5- 
y7MP7i-M ^JU] tTU> ? > (120 mg, 0.345 mmol) <D*?y— )V 
(12ml) mm\Z, tt'J 7^>^7NT> ; E3i'7AEl7Kfn#j(80 mg) £Jjn*_. 
3 0 KiSBUfcTKatTK (6ml) ^SPAT, 2 4 P#fbTO£U 7c, ^D7cM^^5^L 
T, Cin^X^y-jl/ckD^^bT^sB^^ (96 mg, 73*) Srfcfe$MKil£ 

'H-NMR (400 MHz, CDC 1 3 ) 6: 5.93 (1H, s), 6.87-7.00 (2H, m), 7.28 (1H, 
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m), 7.37 (2H, d, J=8.8Hz), 7.53 (2H, d, J=8.8Hz), 7.60 (1H, d, J=8.0H 
z), 7.71 (1H, m), 8.00 (1H, m), 8.59 (1H, m) . 
IR (ATR) cm" 1 : 1585, 1484, 1434, 1321, 1147, 817. 
mp: 171-172 *C. 
MS m/z: 380(M + +H). 

Anal, calcd for C I8 H 12 C1F 2 N0 2 S: C 56.92SK; H 3.18*; N 3.69*; S 8.44*; 
CI 9.33*; F 10.00*. Found: C 56.76*; H 3.19*; N 3.77*; S 8.55*; 
CI 9.27*; F 10.02*. 

Fab-MS: 380.0309 (Calcd for C I8 H 13 C1F 2 N0 2 S: 380. 0324). 

13 6: 2- [ [ (4-^DD7x^) XjMv^jk] - (2, S-'Jy 



□ □^x-;i/) 5=-^-] - (2, 5-i?y)ij-u7x.—)\s) *^)\s\ -3-*^;w 

£x^;U=5:l) U ^S2Yb^#) (35mg, 35*) &m&&&&£ btflfe. 
'H-NMR (400 MHz, CDC1 3 ) 5: 2.36 (3H, s), 6.18 (1H, s), 6.89-7.02 (2H, 
a), 7.17 (1H, m), 7.37 (2H, d, J=8.4Hz), 7.46 (1H, d, J=7.2Hz), 7.53 
(2H, d, J=8.4 Hz), 8.06 (1H, in), 8.53 (1H, d, J=4.0Hz). 
IS (ATR) cm' 1 ; 1571, 1477, 1321, 1151, 1080, 816. 
mp: 142-143 r. 
SS m/z: 394(M + +H). 

Sa&\. calcd for C I9 H 14 C1F 2 N0 2 S: C 57.943!; H 3.58*: N 3.56*; S 8.12*; 




CI 
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CI 9.00%; F 9.65*. Found: C 58.03*; H 3.66%; N 3.78%; S 8.12*; CI 9.13*; 
F 9.59*. 

mmm 137: 2- a u-gnn^xrjio tjv^m - (2, 5-i?y 



mmmi 3 stmmojjmz^o, mmmi2 9x^6nrc2- 1 1 u-z 

DD7X-JW ttl - (2, 5 --J7)V3rU7^-)\,) *?-)V] -5-*^)l> 
tf'J^><fcD^b, SBBte^ttlOl rag, 73X)£&fi$M*il<i:bT»&. 
'H-NMR (400 MHz, CDC1 3 ) (5: 2.33 (3H, s), 5.89 (1H, s), 6. 88-7. 01 (2H, m), 
7.37 (2H, d, J=8.8Hz), 7.48-7.56 (2H, m), 7.53 (2H, d, J=8.8Hz), 7.99 
(1H, m), 8.42 (1H, s). 

IR (ATR) cm"': 1574, 1477, 1319, 1147, 1093, 822. 
mp: 159-160 t:. 
MS m/z: 394(M + +H). 

Anal, calcd for C 19 H 14 C1F 2 N0 2 S: C 57. 94*; H 3.58*; N 3.56*; S 8.12*; 
CI 9.00*; F 9.56*. Found: C 57.88*; H 3.61*; N 3.68*; S 8.27*; CI 9.11*; 
F 9. 70*. 

nmm 1 3 8 : 2- [ [ (4-^pn7iz^ zjk^M - (2, 5^22. 
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nmmi 3 stmmo^mz^o. mmmi 3 0Ti#£tifc2- [ [ u-* 

- (2, 5-/7M0 7iZJ|/) *J-)V\ - 4-*J-)\> 
fcf'J i^cfcO^U ~>U#^;l/^D^K^:7^-k:£0*iSS! ('\3rU->:Bt 
^X^;i/=3:1) ^IH^^I (140mg, 95!<!) &m&&Wigkt lT#/co 
'H-NMR (400 MHz, CDC1 3 ) 6 : 2.36 (3H, s), 5.88 (1H, s), 6.88-7.02 (2H, 
m), 7.09 (1H, d, J=5. 2 Hz), 7.37 (2H, d, J=8.8Hz), 7.41 (1H, m), 7.52 
(2H, d, J=8. 8 Hz), 7.97 (1H, m), 8.43 (1H, d, J=5.2Hz). 
IR (ATR) cm-': 1600, 1484, 1322, 1149, 1080, 827. 
mp: 116-117 *C. 
MS m/z: 394(M + +H). 

Anal, calcd for C 19 H I4 C1F 2 N0 2 S: C 57.94%; H 3.58%; N 3.56%; S 8.12%; 
CI 9.00%; F 9.65%. Found: C 57.80%; H 3.66%; N 3.72%; S 8.29%; CI 9.05%; 
F 9. 71%. 

mmm 13 9: 2- [ [ (4-^7 any 7Jl/fr-;t/l - (2, 



UU7^-)l) - (2, 5-^7J^07x-J|/) *3M1/|- 3 

'H-NMR (400 MHz, CDC1 3 ) <5 : 3.72 (3H, s), 6.62 (1H, s), 6.90-7.04 (2H, 
m), 7.09 (1H, m), 7.24 (1H, m), 7.35 (2H, d, J=8. 8 Hz), 7.53 (2H, d, J=8. 
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8 Hz), 8. 18 (1H, m), 8.30 (1H, m). 

IR (ATR) cm' 1 : 1576, 1491, 1429, 1323, 1281, 1 147, 796. 

mp: 184-185 X:. 

MS m/z: 410 (MHH). 

Anal, calcd for C 19 H 14 C1F 2 N0 3 S: C 55.68*; H 3.44%; N 3.42%; S 7.82%; 
CI 8.65%; F 9.27%. Found: C 55.68%; H 3.45%; N 3.60%; S 7.98%; CI 8.74%; 
F 9.23%. 

nmm 1 4 0 : 3-7Ujm->-2- r c (4-^dd7i^) tju^x 

)V\ ~ (2, 5-y7MD7x-JV) tfU> ? > 




nmmi 3 5 tmm<D^mzxo. mmmi 3 2Ti#£nfc3-7u;M-*-> 

-2- [ [ (4-^DD7i-JW ^] - (2, 5-y7MD7rZj|/) * 
£U^><fcD-£/&U x^y-^D^-fbbT, mfBft^ (135mg, 8 
0%) ZMteUWikt bT#fCo 

'H-NMR (400 MHz, CDC1 3 ) 5: 4.38 (1H, m), 4.46 (1H, m), 5.29 (1H, dd, J = 

1.2, 10.4 Hz), 5.35 (1H, dd, J=1.2, 17.2 Hz), 5.93 (1H, in), 6.68 (1H, s), 
6.91-7.04 (2H, m), 7.08 (1H, m), 7.22 (1H, dd, J=4. 8, 8.4 Hz), 7.34 (2H, 
d, J=8.8Hz), 7.53 (2H, d, J=8.8Hz), 8.17 (1H, m), 8.31 (1H, m). 

IR (ATR) cm" 1 : 1577, 1493, 1319, 1 151, 822. 

mp: 119-120 *C. 

MS m/z: 436(M + +H). 

Anal, calcd for C 21 H I6 C1F 2 N0 3 S: C 57.87%; H 3.70%; N 3.21%; S 7.36%; 
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CI 8. 13%; F 8.72%. Found: C 57.90%; H 3.75%; N 3.37%; S 7.51%; CI 8.20%; 
F 8. 73%. 

mmm l 4 l : 3- [ [ (4-^7 any x.~)l) 7Jl/7fr-;u] - (2, 5 -yy 



mmmi 3 5 tmmoxmz&r), mmmi 3 3r#wc3- [ [ u-^ 

DD7irjW ^] - (2, 5 -i?7)lJrn7jL-)l) ;*3S>1/| t?U i^>£D 

1) U iHEte^ (118mg, 86%) LT#£o 

'H-NMR (400 MHz, CDC1 3 ) <5 : 5.68 (1H, s), 6.91-7.07 (2H, m) , 7.34 (1H, 

m), 7.40 (2H, d, J=8.4Hz), 7.57 (2H, d, J=8.4Hz), 7.76 (1H, m), 8.04 

(1H, m), 8.53 (1H, d, J=2. 0 Hz), 8.59 (1H, m). 

IR (ATR) cm- 1 : 1574, 1491, 1421, 1327, 1144, 816. 

mp: 130-131 t:. 

MS m/z: 380(M + +H). 

Anal, calcd for C lg H l2 ClF 2 N0 2 S: C 56.92%; H 3.18%; N 3.69%; S 8.44%; 
CI 9.33%; F 10.00%. Found: C 56. 87%; H 3.16%; N 3.74%; S 8.51%; 
CI 9.34%; F 10.00%. 

mm&\ 14 2: 4- [ [ (4-^OP7x^) TJUfr-;!/) - (2, 5->?y 
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##0!]2 2T#£>nfc4- [ (2, 5-^7Jl/tD7iZJW -kh'D^^ 
tf'J> ? > (75 mg, 0.34 mmol) £tttffc^:*x;Kl. 0 ml) tc^b^i^C 

£<Dglai£>^^;M^I/A7$ K (5 ml) Ki&filU 4 - 9 P P^>if >^:t 
-;K74 mg, 0.51 mmol) tKfflfc&U^A (281 mg, 2.04 mmol) Sr^tUfflfTF 
JOAT5 0«CTlN?W«^Lfc. R^ftSafflSTJ'&SltfeK:, ^X^X-tMU 
(50 ml) ^n^TKitSW^mTKT^oJ^o WffiflfcfflEBr^*^/* 

^86x^1/= 1:1) KttU *IB<t'&<»^trffl'&4fe*#fc. 

Z(D*#/— )V (12 ml) JSifcK:, -t ; EUy5 :r >^7N7> ; &xr>AEg7K^(60 
mg) SrJOTt, 3 0 ^jBBI^tKSItK (6 ml) £2jn*_T, 6 5B#IWJ*#Ljfc:. 

m\zm-mx.^)v (so mo £un*., mtmwk-^m&vtio rnxmrn^?* 

(^\^-y-> : »iI^;V=4: 1-1:1) Tr3|f gStbTHSfErt:^ (51 mg, 39*) 

£#fco $e.fcx^/-juj:osfi![abT^fe«H^a*»fc. 

'H-NMR (400 MHz, CDC 1 3 ) 5: 5.64 (1H, s), 6.91-7.06 (2H, m), 7.40 (2H, d, 
J=8. 0 Hz) , 7.45 (2H, d, J=4. 8 Hz), 7.58 (2H, d, J =8. 0 Hz) , 7.70OH, s), 
8. 61 (2H, d, J=4. 8 Hz). 

IR (ATR) cm" 1 : 1595, 1493, 1315, 1147, 1082, 823. 
mp: 126-127 t. 
MS m/z: 380 (M*+H). 
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Anal, calcd for C 18 H 12 C1F 2 N0 2 S: C 56.92$; H 3.18$; N 3.69$; S 8.44$; 
CI 9.33$; F 10.00$. Found: C 56.66$; H 3.16$; N 3.83$; S 8.58$; 
CI 9.32$; F 9.99$. 

H»J 14 3: 2 - [ [ (4-^Da7xZJ|/) TJV^M - (2, 5-z?7 




^] - (2, 5-y7^D7i-JW hf U ^^>J; 

5:1) L/, HfEfl^tl (71mg, 87$ i«te:###J2 3 : 5- [ (2, 5-^^;i/ 
t07x"JW -th'D^fJH tf'J =^><£9 2IH) ^ifefeMtt 

'H-NMR (400 MHz, CDC1 3 ) <5 : 5.65 (1H, s), 6.93-7.10 (2H, m), 7.43 (2H, d, 
J=8.8Hz), 7.61 (2H, d, J=8.8Hz), 7.73 (1H, m), 8.90 (2H, s), 9.21 (1H, 
s). 

• R (ATR) cm" 1 : 1560, 1490, 1141, 1080, 825. 
ed: 136-137 *C. 
MS m/z: 381 (M 4 +H). 

Anai. calcd for C 17 H n ClF 2 N 2 0 2 S: C 53.62$; H 2.91$; N 7.36$; S 8.42$; 
Ci 9.31$; F 9.98$. Found: C 53.64$; H 2.83$; N 7.44$; S 8.61$; CI 9.34$; 
F 9.96$. 

mmm 144: 3- c c (4-7dq7x^) g^j - (2, s-^^p 
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2, 5-y7MD'<>X7;l'ftF (109 ul, 1 mmol), 
TUX162 mg, 1 mmol), 4-^oaft7i;-Jl/ (144.6 rag, 1 mmol)<DX 
(4 ml)»ttfc£ilT, (60 mg, 1 mmol) £ fcT'J > J > (80.5 jul, 

i mmoi)*ipAT2 4i^raflM$bfc. £ s«tu dnfc4>s<0x*y 

— ;i/*r«c^*r*tSIS{fc^ (345 mg, 80*)£&£@ft:<i:LT#fc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 6.16 (1H, s), 6.95-7.12 (3H, m), 7.24-7.27 

(1H, m), 7.27 (2H, d, J=8. 8 Hz), 7.32 (1H, t, J=7.6 Hz), 7.43 (2H, d, J = 

8.8 Hz), 7.56 (1H, m), 7.94 (1H, dd, J=1.6, 7.6 Hz). 

IR (ATR) cm"': 1668, 1620, 1481, 1194, 818. 

mp: 146-147 "C. 

MS m/z: 431 (M + +H). 

mffiffl 14 5: 3- [ [ (4-7Pn7xZJl/) X)\sfc=M - (2, 5-i?7 
MD7X-JI/) 2L£2k] -4-pC h^->^q^>-2-^-> (Ib^A) Rt* 
3 - [ [ (4-^DD7x^) ^Jj/frXjU] - (2, 5 -77MD7XZ 




3- [ [ (4-^D07iZJH J-*} - (2, 5-y7MD7xrjW ;* 
-4-kKo + y7D^>-2-t> (118 mg, 0.274 mmol) <D^<>i£> 

do : i) mmzMWV2 n h u *^->u;u^7V*^>0>'\ 
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*+r>iM (0.41 ml, 0.822 mmol) tcjjp*., £ <b\Z 5 ftmMftLfr. If 

iin^^^y-;!/ (12 ml) KJgflpU 3 0%Jg^b7K^7K (6 ml), -t^EU:/ 
T : >^A7> ; &-r>A|zg7Xfn#l(60 mg)$r*PAT, 2 0 R^Jfi^Lfco JKJftfte 
It^x^JU (50 mD^tlPAT, ^n^7K> ^^7KTr^L,fco iM£*$7M 

- K*t>:iiI?M:l-3:l) TUSbT, &mmt&m (22 og, 17*) 

£tMfcii£i/r, 2ntm&Q:&m o.o mg, 7x)«'\^>^e>H{k;s-&Tefe 

E#<i:bTt#7Co ^Ittft^tl^NOE (nuclear Overhauser effect, Stf— 
N O E ttffijffl tS tit, z/7)V*W< >tf >9jt±0 6 &7j<3ft £ ©|BJ £ N O E J&*tg$J 

snfcci:^, #ffi£4b-£#i£ 3 - [ [ (4-^dd7x-;W 

- (2, 5->?7MD7i^) *5\M/] -4-* h*->^n^>-2 -:*> 

ab^A) , im^i§3- [ [ (4-^dp7i-jI/) - 

(2, 5-y7JWD7x-JW - 2 - j* h *:>^ D ^ >- 4 

'H-NMR (400 MHz, CDC1 3 ) 6: 4.13 (3H, s), 6.39 (1H, s), 6.88 (1H, m), 6. 

98 (1H, m), 7.3-7.4 (2H, m), 7.43 (2H, d, J=8.8Hz), 7.58 (1H, m), 7.70 

(2H, d, J=8. 8 Hz), 7.73 (1H, m), 8.09 (1H, m). 

IR (ATR) cm" 1 : 1726, 1606, 1493, 1360, 1184, 1085, 768. 

mp: 178-179 X:. 

MS m/z: 477 (M*+H). 

Anal, calcd for C 2J H 15 C1F 2 0 3 S: C 57. 93*: H 3.17*: S 6.72*; CI 7.43*: F 7. 9 
7*. Found: C 57.59*; H 3.14*; S 6.85*; CI 7.52*; F 8.01*. 
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FAB-MS: 477.0393 (Calcd for C„H I6 C1F 2 0 5 S: 477.0375). 

'H-NMR (400 MHz, CDC1 3 ) <5 : 4.23 (3H, s), 6.54 (1H, s), 6.89 (1H, m) , 6. 
96 (1H, m), 7.41 (2H, d, J=8.4Hz), 7.4-7.46 (2H, m), 7.63 (1H, m), 7.73 
(2H, d, J=8.4Hz), 8.02OH, m), 8.14 (1H, dd, J=1.6, 8.0Hz). 
IR (ATR) cm" 1 : 1621, 1565, 1461, 1384, 1 141, 980. 
mp: 162-163 "C. 
MS m/z: 477 (M + +H). 

FAB-MS: 477.0366 (Calcd for C 23 H 16 C1F 2 0 5 S: 477.0375). 

###J 2 4 : 2- [ (tert-^h^M^M^/) - (2, 5-zSy 

md7xzj^) -i-^fji/-iH-^>y-f$yy-^ 




2, 5-y7MD / ^>X7Jl'TtH (164 i±\, 1.5mmol), 1-*^;U^> 
4 /-f ^ (132 mg, 1 mmol), y-tert -y^)V-Jts~^— h (252 

Ml, 1.1 mo\)(D7^ h-hU;K3 ml)j£f££^T, 2 OPtr^^Ufeo £ 
DfciM^ISU in^Mlf^^ hU^^.l/—>a>b1gSB^#l (310 
mg, 83*)£a&@&<hLT#£o 

'H-NMR (400 MHz, CDC1 3 ) (5: 1.45 (9H, s), 3.86 (3H, s), 6.9-7.0 (2H, m) , 
7.12 (1H; s), 7.22-7.35 (3H, m), 7.45 (1H, m), 7.77 (1H, d, J=8.0Hz). 
IR (ATR) cm' 1 : 1733, 1492, 1270, 1257, 1137, 852. 
mp: 163-164 °C. 
MS m/z: 375 (M*+H). 

mmm 2 5 : 2 - [ ( t e r t -yb^-zstiJltf-^**^) - (2, 5 -if? 
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2, 5-y7JWn^>X7;i/ftH (327 u\, 3 mmol), 5-^DU-l- 
^fJKS^y-Jl' (187 ug, 2 mmol), y- t e r t -Zf?-)lzStl— h 
(504 Ml, 2.2 mmoDOTir h~hU;K6 Bl)»***fflT» 2 0B#IKN*#Lfc. 
£i;&ifc«£5«lU ^n^A+i^>)i^ h^alz-ya >L^fBte<&$> (47 
2 mg, 66X)&e60#£LTf»fc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.48 (9H, s), 3.67 (3H, s), 6.88-7.1 (4H, m), 
7.39 (1H, m) 

IR (ATR) cm"': 1739, 1496, 1257, 1149, 1080, 858. 
mp: 125-126 XI. 
MS m/z: 359 (M + +H). 

2 6 : 2- [ (2, 5-y7MP7x-Jl/) -bKo^y^] ^7 




2-7 , PW7-A (180 tie, 2 mmoO^T-h^t KD75> (10 ml)jg% 
-78<CT, n-^^l/U^^A (1.40 ml, 2.2 mmol) SrfiTFb 1 0#W»#U 
2, 5-y7MD^>X7Jl/Tbl^ (238 w I, 2. 2 mmol) £2JD;L, it 
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8 ng, im^m^mmtLxnrco 

'H-NMR (400 MHz, CDC1 3 ) <5 : 3.77 (1H, d, J= 4.0 Hz), 6.33 (1H, d, J= 4.0 
Hz), 6.95-7.10 (2H, in), 7.24 (1H, m), 7.34 (1H, d, J= 3.6 Hz), 7.75 (1H, 
d, J= 3.6 Hz), 

IR (ATR) cm" 1 : 3224, 1489, 1238, 1 172, 1128, 818. 
MS m/z: 228 (M + +H). 

mmm 2 7 2- [ (tert-^h^j^w-» - (2, 5-^7 

MP7iZJ|/) *7)V\ -l-(4-/h^y7x-jl/)-lH-^>^S^ 



2, 5-y7MD^>X7^jkH (327 u\, 3 mmol), 1- (4-*b3r 
^7x.-)l) -f a (348 mg, 2 mmolK V- t e r t -ZfJ-frzSft— # 
(504 ul, 2.2 mmol)(D7-feh-Hj;K6 il)»**MT» 2 OftMSt 

=5:1-1:1) K«fc0»»L«fflffc'&4& (774 mg, 93%) ZMWiWmt btifc. 
'H-NMR (400 MHz, CDC 1 3 ) 5: 1.40 (9H, s), 3.86 (3H, s), 6.76 (1H, s), 6. 
90-7.00 (4H, m), 7.02 (1H, s), 7.11 (1H, s), 7.26 (2H, m), 7.33 (1H, m) . 
IR (ATR) cm" 1 : 1741, 1513, 1494, 1243, 1 155, 858, 835. 
MS m/z: 417 (M + +H). 




0-< 
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mMM l 4 6 : 2- [ [ (4-^DD7x-^) - (2, 5-y7Ma 

##W2 4Tft&nfc2- [ (t e r t-^h*'>*^Vt*'» - (2, 
5-y7MD7i-JW - 1 - /fJP- lH-^>^ 5^7-^ 

(204 ng, 0.545 mmol) !ch'J7J^oSf (2.0 ml)£rjtjnA, 3 0#|B!£i&KlT 

fc. 

^O^S^r^^— ;i/ (1.0 nDtiib, li®y^?MM7$K* 

ii^>?^fM;l/A75 H (5.0 mDfcjgflfU 4-f OD^>f 
)V (118 mg, 0.82 mmol), U #A (451 ng, 3. 27 mmol) SrflO^T, 50X: 

T2P#rW«#bfc. £i&**r;fefcBL,&©"5. X^;UX-^;P (60 ml)£JD*-T, 

TS^LfCo ZMy'J^'Mo7h^77^- > : BtKx^;U=10: 

1-5:1) TiULT, «aaflS^» (195 mg, 89*) £&fifS^St£ UT#fe. 
H-NMR (400 MHz, CDC 1 3 ) <5 : 3.67 (3H, s), 5.91 (1H, s), 6.87-6.93 (2H, 
m), 7.19 (2H, d, J=8.8Hz), 7.27 (2H, d, J=8.8Hz), 7.25-7.33 (3H, m), 7. 
63 (1H, m), 7.85 (1H, m). 
1R (ATR) cm' 1 : 1492, 1388, 1238, 193, 820. 
MS m/z: 401 (M*+H). 

m&M 14 7: 2- [ [ (4-^7uay tt] - (2, 5-y7Ma 
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###j2 5Tf#e>nfc2 - [ (tert-yt>^JtoW» - (2, 
5-^7Mo7x-;i/) - i-/f;i^-5-^oD-iH-<5^/ 

— )V (404 mg, 1.13 mmol) £ MJ 7 Jl^Pl^ (10 ml) £}JQ*., 3^Fb^M(3 

^©yil^Mft-^ (2.0 ml){Ci&fl?U l*i£©^^;i/*;i/A7^ H« 
in*., ^jatTi7^*^L^„ SfSI^MffTiil, nmz.is3r*V>$:1)U 

ii^y^fMJVA7$ K (5.0ml)fC^#?U 4-^DP^>if>^— 
;U (244 mg, 1.69 mmol), M^frU^A (936 mg, 6.78 mmol) £}JDAT, 5 0*0 
"T2^Wlft^bfeo ^iaST^Bb^:©^, X^MUX-^ (60 ml) £}J[];LT, 
7Ki:tafP^7jcT^#L^ 0 ^£«flSi^^->^ATi£&U 
TitifcLfc, ^n$'>U*Wn-7h^77^- (^\^1t> : ^X^;i/=10: 

1-5:1) rmmvx. mmt&m (195 mg, m)^^ t m^'mt.^xm^ 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 3.57 (3H, s), 5.67 (1H, s), 6.89-6.95 (2H, 
m), 6.97 (1H, s), 7.20 (2H, d, J =8. 4 Hz), 7.21 (2H, d, J=8.4Hz), 7.54 
(1H, m). 

IR (ATR) cm"': 1490, 1473, 1 162, 1012, 821, 806. 
MS m/z: 386 (M*+H). 

1 4 8 : 2- [ [ (4-^uuy^-)V) - (2, 5-y7MP 
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###12 6T#^nfc2- [ (2, 5-y7Jl/tn7irjW -kh*n^>/ 
fT^-JV (348 mg, 1.53 mmol) Zmttt-Jl (1.5 ml)K:^fl?U 1 

My^fJWA7 5H (10.0 nl)te»#U 4 ->? a D^>if>^— 
;W (332 mg, 2.3 mmol), ^^U^A (845 mg, 6.12 mmol) &~hUXT. 5 0*C 

■V2mmmftisfc 0 mu^tkmLtz(Dt>, x^;ux-^;i/ (60 mo^jpAT, 

TMbfeo ^n^v"J^y;Ui7PTh^^^^- (^+h> : Bftfcx^l^lO: 
1-6:1) tilbT, ^K^b^ (130 mg, 24*) £MfiWc#J«<h LTt#7c 0 
'H-NMR (400 MHz, CDC1 3 ) 6: 6.04 (1H, s), 6.90-7.06 (2H, m), 7.22 (2H, d, 
J=8.4Hz), 7.30 (2H, d, J=8.4Hz), 7.15-7.35 (2H, m), 7.76 (1H, d, J=3. 
2 Hz). 

IR (ATR) cm"': 1489, 1475, 1093, 1012, 817, 725. 
MS m/z: 354 (MM-H). 

MMM 14 9 : 2- [ [ (4-^aD7x-^) ^] - (2, 5-y7Ma 
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###12 7T#^nfc2 - [ (t e r t-yS+^M^t+y) - (2, 
5 -*?7)V0ruyx.~)V) -l-(4-^h + y7i-;W-lH — 

(667 mg, 1.6 mmol) \zW7)\/*ufm (10 ml)£3jp*., 3H#|HJ£ffi 

zommzmt^-ji' (2.0 mi)£j8#u i^^^^;u*;uat^ 

JQA, MKT17l$IHHt#Ufc. EfStt*«BET»BU 8S£fc:v***1*>*JD 

St^v^f»A75 H (5.0 DiDtd^L, 4 - ^ P P^>if>^- 
;U (347 rag, 2.4 mmol), KB8# U #A (1.32 g, 9. 6 mmol) ^P^tT, 5 0*CT 

2NFrfl«ytLfc. ^iasTttfibfco^, x^x-t^u (6o mo^p^x, 

iftffiU&. ^y'J*yj^07K^77^- (^1t> : @mx^;U=10:l- 
5:1) XififStbX, X^y-;^0«g^kLT^fE^^I (535 mg, 75%) 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 3.86 (3H, s), 5.57 (1H, s), 6.8-6.9 (3H, m), 
6.91 (2H, d, J=8.4Hz), 7.00 (2H, d, J=8.4Hz), 7.06 (2H, d, J=6.8Hz), 
7.11 (2H, d, J=6. 8 Hz), 7.16 (1H, s), 7.81 (1H, m) . 

IR (ATR) cm' 1 : 1513, 1475, 1240, 1037, 821. 

MS m/z: 443 (M + +H). 

nmm 1 5 o : 2- [ [ (4-^dd7i^) xM—M - (2, 5-^7 

mp7i^) - i-^-iH-^>y-f$^;-^ (jb^ 

A) mS2- [ [ (4-^aa7x^) ^jyy^-ju] - (2, Sj^ZiM 
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mmmi 4 6-e#^n&2 - r_ c (4-^dd7z-;w ^] - (2, 5- 

^7MD7i-JW p^l/l - 1 - lH-^>7-T5^/-;P (190 

mg, 0.474 mmol) (D*$?;—A (12 nDttttft:, -fc^ U 7*f>8A7 >^E^^ A 
07KfO#>(6O mg)$m, 3 0%iaB^t*^7K (6 ml) £2jn*_T, 1 7B#P B Uft^U 
fc. jK^»mx^;P (60 ml)£«_, i!tl^7K<i:^fP^7KT^bfco ^ 

^D7h^77^- (^\^1t-> : M?X^;U=6: 1-4:1) TffiffilbT, 

({b^A) (48 mg, 23*)£§WH£b-C\ Smt^ Gb^B) (23 mg, 

'H-NMR (400 MHz, CDC1 3 ) <5 : 3.90 (3H, s), 6.14 (1H, s), 6.9-7.1 (2H, m), 
7.26-7.42 (3H, m), 7.39 (2H, d, J=8.8Hz), 7.46 (2H, d, J=8.8Hz), 7.81 
(1H, d, J=8.0 Hz), 8. 16 (1H, m). 

IR (ATR) cm" 1 : 1726, 1606, 1493, 1360, 1 184, 1085, 768. 

mp: 213-214 X:. 

MS m/z: 433 (M f +H). 

Anal, calcd for C 2I H 1S C1F 2 N 2 0S: C 58.27%; H 3.49%; N 6.47%; S 7.41%; 

CI 8. 19% ; F 8.78%. Found: C 58.08%: H 3. 62%;N 6.53%; S 7.35%; CI 8.10%; 

F 8.74%. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 3.35 (1/2*3H, s), 3.78 (1/2*3H, s), 5.52 (1/ 
2*1H, s), 5.57 (1/2*1H, s), 6.78-7.1 (2H, m), 7.2-7.4(7H, m), 7.76-7.95 
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(2H, m). 

IR (ATR) cm" 1 : 1490, 1238, 1054, 820, 731. 
mp: 130-131 X:. 
MS m/z: 417 (M + +H) . 

FAB-MS: 477.0646 (Calcd for C 21 H I6 C1F 2 N 2 0S: 477.0640). 

mmm 1 5 1 : 2- [ c (jzigpz^k) xj^-m - (2, 5-^7 




4 7T#£>n£2 - [ [ (4-^OD7i-JW ^] - (2, 5- 
y7MU7x-;W - 1 5 - ^OD - lH-f 

(141 mg, 0.37 mmol) (D*?/— )V (12 mDM^C, ±=e ] ) ^>m?\7 >°E 
-VAm7kfnMm mg)^SPA, 3 0 %mm<k7m7k (6 ml)£JjQAT, 64 RffUl 

Jf#bfc 0 SfS^icsmx^u (60mi)^jp^, ^n*7ktmn&m7k-?yt&L 

;-)lfr<bU£hit2&T. mtZitfrVo (103 mg, 67*) £^fe#H*H£ lT#fc. 

'H-NMR (400 MHz, CDC 1 3 ) 6: 3.71 (3H, s), 5.88 (1H, s), 6.93-7.08 (2H, 

m), 7.03 (1H, s), 7.43 (4H, s), 7.98 (1H, m) . 

IR (ATR) cm" 1 : 1490, 1467, 1313, 1 149, 1079, 818, 729. 

mp: 179-180 X:. 

MS m/z: 417 (M + +H) . 

Anal, calcd for C I7 H I2 C1 2 F 2 N 2 0 2 S: C 48.90*; H 2.93*; N 6.71*: S 7.68*: 
CI 16.99*; F 9.11*. Found: C 48.90*; H 2.93*; N 6.77*; S 7.80*; 
CI 17.02*; F 9. 19*. 
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15 2: 2- [ [ (4-^DP7iXJM TJUfr-jl/} - (2, 5 




*»J1 4 8Tf#£>*l£:2 - [ [ (4-^DD7i~JW 3^:*] - (2, 5- 
y7MD7x-iW ;*3MH ^-7V—)V (124 mg, 0.35 mmol) <D^/-;i/ 
(6.0 ml)j§tC> -t^EU > r T J >^AT> ; E^^AEg7jcf0#l (30 mg) 
3 0%M^7j<^7K (3 ml)£jQ7LT\ 15 B$P H m#L7c 0 M^^X^U 
(60 m\)%mz-. ^n^7KitSfP^7KT^bfeo M^^K^^^x? 

K&m (9i mg, &m&m&&mm£i<Tmc 0 

'H-NMR (400 MHz, CDC1 3 ) 6: 6.21 (1H, s), 6.92-7.08 (2H, m), 7.41 (2H, d, 
J=8.8Hz), 7.45 (1H, d, J=3. 6 Hz), 7.56 (2H, d, J=8.8Hz), 7.86 (1H, d, 
J=3.6 Hz), 7.94 (1H, m). 

IR (ATR) cm" 1 : 1488, 1319, 1149, 1076, 817, 727. 
mp: 163-164 *C. 
MS b/z: 386 (M + +H). 

AaaL calcd for C 16 H 10 C1F 2 N0 2 S 2 : C 49.81%; H 2.61%; N 3. 63% ; S 16.62%: 
C! 9.19%; F 9.85%. Found: C 49.98%; H 2.61%; N 3.77%; S 16.60%; 
CI 9.25%; F 9.87%. 

$mW 15 3: 2- [ [ (4-j7DD7i^) 7JUfr-;t/) - (2, 5-^:7 
J^D7x^) *3-)V\ -1- (4-^h^y7i-^) - 1 H-^S^y- 

.']/ 
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fffitol 4 9Tt#£>nfc2 - [ [ (4-!?DD7x-JW 3^] - (2, 5- 
y7M07i-;W pt^JU] -1- (4-^>tv7i^) -lH-^>7 
<5^y-;Kll8 mg, 0.27 mmol) <D*#/—)]/ (12 mD^lC, -fc : EU^> 
KA7>^x£ABgzKfD<» (60 mg)£j[ja*., 3 0 %ia&{fc7KSSzK (6 ml) SrflDA 
T. 64 I^FlHJiJH^bfc. EJfcttKBMx^l/ (60 mO&iinx., Cin&TKtfl&Mfc 

Jin€rX^/-;U^e»^^b$-&T, HHEfc^ (76 mg, 60%)£4£fi£M£ll£ 

'H-NMR (400 MHz, CDC1 3 ) 6: 3.89 (3H, s), 5.83 (1H, s), 6.93-7.05 (4H, 
m), 6.97 (2H, d, J=8.8Hz), 7.01 (2H, d, J=8.8Hz), 7.38 (2H, d, J=8.8H 
z), 7.41 (2H, d, J=8.8Hz), 8.15 (1H, m). 
IR (ATR) cm" 1 : 1513, 1492, 1332, 1155, 836. 
mp: 150-151 "C. 
MS m/z: 475 (M + +H). 

Anal, calcd for C 23 H 17 C1F 2 N 2 0 3 S: C 58. 13%; H 3.61%; N 5.90%; S 6.75%; CI 7. 
47%; F 8.00%. Found: C 58.09%; H 3.51%; N 5.99%; S 6.88%; CI 7.48%; F 8. 
06%. 

##0iJ 2 8 : 5- - l-^>? 

ft 

5- (*^)l^Jr) -l-^>9 (682 mg, 5.08 mmol) Oy^OO^ 
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^> (25 ml) #tttC3-^DOia5feJR#tt (2.10 g, 12.2 mmol) ZtiUA^mz 

> : ^^y-;p=i9 m&&&Q'&tzftm&Mi£mmv. mmt^vo (517 mg, 

3.11 mmol, 61 %) $ifei«tUTf&. 

'H-NMR (400 MHz, CDC 1 3 ) 6: 1.50-1.67 (4H, in), 1.84-1.94 (2H, m) , 2.90 
(3H, s), 3.03 (2H, t, J = 8. 0 Hz), 3.68 (2H, t, J = 6. 1 Hz). 
###1 2 9 : 5- {*^)V7,)l-fc~)V) ^y^^—)V 

ft 

5- (*J-)V7s)l*-)V) -1-1>? S— )V (344 mg, 2.07 mmol), i/*^ 
;P7JM^>h* (0.441 ml, 6.21 mmol) St/h'Jlf Jl/75> (1.15 ml, 8.28 
ml) ©y^DD^^> (15 ml) mm\ZQV,\ZT=miKffiM\?i U 5?>IWft (659 m 
g, 4.14 mmol) Mk:T3l$fHJ«#Ufc. KJfcffi^TMCTifeiiM^ *T«I 

fc#HSr«JE»J8U mfcit&m (183 mg, 1.11 mmol, 54 %) &m&ftrt£®m 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.76-1.97 (4H, m), 2.55 (2H, t, J = 7. 1 Hz), 
2.91 (3H, s), 3.04 (2H, t, J = 7. 8 Hz), 9.79 (1H, s). 

3 O : 1- (2, 5-y7MD7i^) -5- Ojg^kZikfejU) 
- 1 J—)V 




l-yp^E-2, 5 ->^yjl^a^>^z> (0.151 ml, 1.34 mmol) b^ 
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hHD77> (5 ml) mm&-lVC\ZX9tWV. n-y'T^O^VAO^yy 
mm. (0.843 ml, 1.34 mmol) Ztintto U.^^^-n°C\ZX 5 - 
JV*-)U) 1>9jr—)V (183 rag, 1.11 mmol) ©fh7tHD77> (5 ml) 

®mz.m7L, nmzxzmmmn^r^ ^mm^^u^xm^ vxtmp 

I^777yavU*Wn7 h^77^l:#Uc. ^+i-> : MX3MU 
= 1 : 2^ffigiU;D#fc7>m£MH?MiU ^fB{b^ (116 mg, 0.42 mmol, 37 

%) zm&f&wwntvxntc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.49-1.69 (2H, m), 1.71-1.97 (4H, m), 2.89 
(3H, s), 3.01 (2H, t, J = 8. 1 Hz), 5.02 (1H, t, J = 6. 2 Hz), 6.88-7.01 
(2H, m), 7. 16-7.22 (1H, m). 
MS m/z: 296 (M + +NH 4 ). 

###J 3 1 : 1- (2, 5-v7MD7xZ;i/) -5- (^Jl/TJl/frXJP) 




l- (2, -5- (*^;ux;usfcxjw - 1 

(278 mg, 1.00 mmol) ©y^DD^^> (5 ml) mmz, OttTh'J 
XfJl/75> (0.209 ml, 1.50 mmol), #.^xmt*& >X)\/fr—)l (0.115 ml, 
1.50 mmol) ^^T3B#Pe1jf #Lfc 0 £jfoM^£t&fnaW7MCTift 

nznrz i mm.zy7y>'3Li/<)*iy)i9n-?bif7 7>(-izttv. ^d-> : ^ 
mx.^)v=\ : \®uiffi&K>&rzftw&m]£mmv. mmt&m m mg, o. 78 m 

mo], 78*) &M&mWiVoMiilsXntco 
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'H-NMR (400 MHz, CDC1 3 ) 6: 1.48-1.71 (2H, m), 1.85-1.98 (3H, m), 2.03-2. 
13 (1H, m), 2.90 (3H, s) , 2.90 (3H, s), 3.02 (2H, t, J = 7. 8 Hz), 5.82 
(1H, dd, J = 8. 6, 5.1 Hz), 7.01-7.19 (3H, m). 
MS m/z: 374 (M + +NH 4 ). 

mmm 154: 1, 4-^yjv^a-2- [1- [ (4-^h^->7x^) x 



1- (2, 5-z/7)l*U7 3i-)l) -5- (*3-)l7.)V*-)V) ^>^;U= 
*?>Z)l*j—b (139 mg, 0.39 mmol) CON, N-^^JI/*W5 H (2 
ml) m^Z. 4-*h=>ri/^>-¥>tt-)l (0.058 ml, 0.47 mmol), fc^X 
ek^TJU^A (81 mg, 0.59 mmol) £J)n;L, m&\ZXimfflMh 5 bfc 0 Rfim 

&t>nf£mm**?y-)i (2 mo izmmi^. ovizx**v> e*jy>A^ 

^^rV^/lf^^T— hn>/\°^>h\ 2KHS0 5 KHS0 4 K 2 S0 4 ) (480 mg, 0.78 m 
mol) (D7K (2 ml) i^^QAfc, fcfoU&Wi&'MiMLlzxmmMt i??u 

u*9>*K\i7Lmzxmfrvtco mmm^mymmi-ho^Mzx^mv^ 

-^l/KTft^Ng, 1gfB^#l (86 mg, 0.20 mmol, 51 %) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.34-1.52 (2H, m), 1. 79-1.95 (2H, m), 2.05-2. 
16 (1H, m), 2.42-2.52 (1H, m), 2.87 (3H, s), 2.92-2.99 (2H, m), 3.85 (3H, 
s), 4.48 (1H, dd, J = 11.0, 2.9 Hz), 6. 80-6.89 (1H, m), 6.87 (2H, d, J 
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= 8.8 Hz), 6.94-7.00 (1H, m), 7.19-7.25 (1H, m), 7.51 (2H, d, J = 8. 8 H 
z). 

IR (ATR) cm-': 2951, 1595, 1496, 1271, 1 132, 1084, 1022, 970. 
Anal. Calcd for C l9 H 22 F 2 0 5 S 2 : C, 52.76; H, 5.13; F, 8.79. Found: C, 52.57; 
H, 5.13; F, 8.71. 
MS m/z: 433 (M + +H). 

H«J 15 5: 1, 4 -i?7)VJTU- 2 - [5- (t^J^Xfrfr-M - 1 - 




mffiffll 5 4 tmU<Djjfe\Z.£r). 1- (2, 5-v7MQ7x-Jl/) -5 
- (*^)VX)V*~)V) ^>?-)V=**?>7.)l*ir—V (127 mg, 0.36 mmol) 
tttyx.y—)l (0.037 ml, 0.36 mmol) mUit^ (83 mg, 0.21 m 

mol, 58 %) &&&mm£LT'&rc a 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.34-1.52 (2H, m), 1.79-1.97 (2H, m), 2.07-2. 
20 (1H, m), 2. 44-2.55 (1H, m), 2.87 (3H, s), 2.90-3.01 (2H, m), 4.51 (1H, 
dd, J = 10.9, 3.6 Hz), 6.75-6.84 (1H, m), 6.92-7.00 (1H, m), 7.19-7.27 
(1H, m), 7.38-7.46 (2H, m), 7.55-7.65 (3H, m). 
MS m/z: 420 (M + +NH 4 ). 

15 6: 1, 4-v?7;M-P- 2 - [1- [ (4 - x.~)V) 7JU 

7ft -5- (^^jux;u^-;u) ^>^;u] ^>-tf> 




mm 1 5 4tmm<Dj5mz£K>. 1- (2, 5-y7MD7izjw -5 
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- {^^)V7s)Vt^~)V) '<>3 L )l=*?>X)l*i — h (139 mg, 0.39 mmol) 
£q - h)lJL>9-*-)\s (58 mg, 0.47 mmol) £fflV>, mS&it^ (65 mg, 0.1 
6 mmol, 40 X) &e«tlT#)t. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.33-1.51 (2H, m) , 1.77-1.96 (2H, m), 2.03-2. 
16 (1H, m), 2.37-2.51 (1H, m), 2.40 (3H, s), 2.87 (3H, s), 2.90-3.00 (2H, 
m), 4.49 OH, dd, J = 11.1, 3. 8 Hz), 6.79-6.88 (1H, m), 6.94-7.02 (1H, 
m), 7.19-7.26 (1H, m), 7.21 (2H, d, J = 7. 8 Hz), 7.48 (2H, d, J = 7.8 H 
z). 

IR (ATR) cm" 1 : 2943, 1597, 1498, 1269, 1142, 1084, 957, 868. 

Anal. Calcd for C 19 H 22 F z 0 4 S 2 : C, 54.79; H, 5.32; F, 9.12. Found: C, 54.67; 

H, 5.30; F, 9.10. 
MS m/z: 417 (MM-H). 

mmm 157: 2- [1- r_ (z-zuuy^-iv) tjv^jv\ -5- 




5 4 tmU<DJjmz&K)s 1- (2, 5-y7MP7x-JW -5 
- i*?-)V7.)\<-fc-)V) s*.>?-)l>=*?>X)]s-fcj— b (127 mg, 0.36 mmol) 
£ 3 - V uu^yMytt— )V (0.041 ml, 0.36 mmol) UUit^m (6. 

3 mg, 0.014 mmol, 4 %) LTf&fco 

: H-NMR (400 MHz, CDC1 3 ) <5 : 1. 34-1.54 (2H, in), 1.79-1.97 (2H, m), 2.08-2. 
21 (1H, m), 2.41-2.56 (1H, m), 2.88 (3H, s), 2.90-3.03 (2H, m), 4.51 (1H, 

dd, J = 10.6, 3.4 Hz), 6.78-6.90 (1H, m), 6.95-7.06 (1H, m), 7.19-7.29 
OH, m), 7.36 (1H, t, J = 7. 8 Hz), 7.49 (1H, d, J = 7. 8 Hz), 7.55 (1H, d, 

J = 7. 8 Hz), 7.56 (1H, s). 
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MS m/z: 437 (MHH) . 

MffiM 1 5 8 : 1, 4-^y)i^o-2- [1 - 1 (3-*^;u:7x-;i/) x;u 



5 4ch|Rl^|(D^^ctO, 1- (2, 5-y7MD7i-jW -5 
- {^)V7.)V-^-)V) ^>7-)V=*?>X)l<fr-}— b (127 mg, 0.36 mmol) 
<hm- h;UX>^^--;U (0.043 ml, 0.36 mmol) UUit^ (26 mg, 

0.062 mmol, 17 %) £6&tft*£: UTtffco 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.33-1.52 (2H, m), 1.78-1. 96 (2H, m), 2.03-2. 
19 (1H, m), 2.34 (3H, s), 2.39-2.51 (1H, m), 2.87 (3H, s), 2.91-2.99 (2H, 
m), 4.50 (1H, dd, J = 11.0, 3.4 Hz), 6.78-6.86 (1H, m), 6.93-7.02 (1H, 
m), 7.19-7.33 (2H, m), 7.36-7.44 (3H, m). 
MS m/z: 417 (M + +H). 

15 9: 1, 4-z?yjl,*a-2 - [1- [ ( 3 b*ris7 ^ZL)V) X 
)Vfc-)V] -5- (^^-)V7.)V^-)V) ^>^;i/) ^>if> 



mmmi $ *t.m%k<Di5mz&.K), 1- (2, 5-^7^d7i-;w -5 

- (^^;l/X;U*-;U) ^>^;U=^^>X;U^^- h (127 mg, 0. 36 mmol) 
£3-> b*v"<>-\f>tt-)\, (0.044 ml, 0.36 mmol) SrfflK gSK'ftS'&fcJ 
(25 mg, 0.059 mmol, 16 X) *&mft^t. LT&fc. 

'H-NMR (400 MHz, CDC 1 3 ) 5: 1.34-1.51 (2H, m), 1.79-1.95 (2H, m), 2.06-2. 
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18 OH, m), 2.42-2.52 OH, m), 2.87 (3H, s), 2.90-3.00 (2H, m), 3.75 (3H, 
s), 4.52 OH, dd, J = 11.5, 4.6 Hz), 6.80-6.87 (1H, m), 6.94-7.01 (1H, 
m), 7.05 OH, s), 7.10 (1H, d, J = 8. 1 Hz), 7.21 (1H, d, J = 8. 1 Hz), 7. 
21-7.29 OH, m), 7.32 OH, t, J = 8. 1 Hz). 
MS m/z: 433 (M + +H). 

1 6 O : l, 4-^y)^u-2- [1- [ (4-7)V3ruy^-)\,) X 
;i/zfr-;t/) -5 - U^U7Jl^=JU) ^>J-)V] ^>if> 



nmmi 5 4£mm<D%mz&o. i- (2, 5-^tD7xz;w -5 

- (/^;i/X;^— )V) ^>^)l>=*?>X)l>-fcj— h 027 mg, 0.36 mmol) 
£.4-7)\s*W<>1£>tt-)l (0.038 ml, 0.36 mmol) £fflV>, ffiMt&Qs 
(35 mg, 0.083 mmol, 23 X) &&&®Mt tTifc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.38-1.53 (2H, m), 1.82-1.97 (2H, m), 2.08-2. 
20 OH, m), 2.47-2.57 (1H, m), 2.88 (3H, s), 2. 92-3.02 (2H, m). 4.50 OH, 
dd, J = 11.0, 4.4 Hz), 6.78-6.88 OH, m), 6.95-7.02 (1H, m), 7.05-7.13 
(2H, m), 7.22-7.32 OH, m), 7.57-7.64 (2H, m). 
MS m/z: 438 (M + +NH 4 ). 

1 6 1 : 4- [ [l - (2, 5-y7MD7xz;V) -5- Oj±2kX 
;i/^-;u) ^>5S>H x;t^— ;u] y^y—)i 



mmmi 5 4tmm<D^mz^o> 1- (2, 5->?7MD7x^w -5 

- {*^)\s7.)V-fc=. )V) ^>^J\,= *?>7>)Uftj—b (127 mg, 0.36 mmol) 
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t4-/M'/h7i;-J|/ (45 mg, 0.36 mmol) fcfflV^ £ffi-ffr&*!J (63 mg, 
0.15 mmol, 42 %) &B&m*£ VTUfCo 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.34-1.52 (2H, m) , 1.80-1.93 (2H, m), 2.03-2. 
18 (1H, m), 2.42-2.52 (1H, m), 2.88 (3H, s), 2. 90-3.00 (2H, m), 4.47 (1H, 
dd, J = 10.8, 3.2 Hz), 5.44 (1H, s), 6.78-6.87 (1H, m), 6.81 (2H, d, J 
= 8.8 Hz), 6.94-7.01 (1H, m), 7.19-7.28 (1H, m) , 7.48 (2H, d, J = 8. 8 H 
z). 

MS m/z: 419 (M + +H). 

16 2: 1- [ [1- (2, 5 -i?7)\sJrn7zi-)l) -5- {^)V7, 




mmmi 5 4 twtmo^mz&v) , 1- (2, 5-^7MP7ir;w -5 

- (*?-)V7.)V*-)V) sO?-)l=*?>X)l*J—b (127 mg, 0.36 mmol) 
tl - j-7$ U>tt— )V (57 mg, 0.36 mmol) £JEV\ W^it^m (48 mg, 0. 
11 mmol, 29 %) ZBteBlfct LTt#7c. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1. 29-1.46 (2H, m), 1.72-1.90 (2H, m), 2.13-2. 
26 (1H, m), 2.29-2.40 (1H, m), 2.83 (3H, s), 2.82-2.93 (2H, oi), 4.79 (1H, 
dd, J = 11.3, 3.9 Hz), 6. 66-6. 75 (1H, m), 6.87-6.94 (1H, m), 7.24-7.31 
(1H, m), 7.45 (1H, t, J = 7.6 Hz), 7.58-7.62 (2H, m), 7.94 (1H, d, J = 8. 
1 Hz), 8.01 (1H, d, J = 7. 6 Hz), 8.08 (1H, d, J = 8. 1 Hz), 8.73 (1H, d, 
J = 8. 6 Hz) . 
MS m/z: 453 (M + +H). 

nmm 1 6 3 : 2- [ [ 1 - (2, s--jy)v^uy^-)v) -5- (^;ut> 
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)Vib-)V) ^y^)V\ - 1 H-^>VW $^V— ;i/ 




F 



HJfi^l 5 4<h|W)it©^^cfc:0, 1- (2, 5-^7MD7i-;W -5 

- (*^;U7ui/*~;i/) ^>5=-;u=^^>x;^^— h (127 mg, 0. 36 mmoi) 

t2->;P*^h^>y-f (54 mg, 0.36 mmol) SrfflV^ «|H<b^«5 

(62 mg, 0.14 mmol, 39%) £Q£fft;*;£: btHfe. 
'H-NMR (400 MHz, CDC1 3 ) 5: 1.28-1.53 (2H, m), 1.78-1.96 (2H, m), 2.17-2. 
30 (1H, m), 2.42-2.53 (1H, m), 2.86 (3H, s), 2.88-3.02 (2H, m), 5.03 (1H, 

dd, J = 11.3, 3.9 Hz), 6.90-7.04 (2H, m), 7.13-7.20 (1H, m), 7.39-7.47 
(2H, m), 7.50 (1H, br s), 7.90 (1H, br s), 10.08 (1H, br s). 
MS m/z : 443 (M + +H) . 

mffiM 1 6 4 : 4- [ [l - (2, b-Vy)V-tuy^~)V) -5- (2jf^kX 

;i/^-;i/) ^>±M XjMv^jj/) Wi?> 



nmmi 5 4izmm<D^mz£r>, 1- (2, 5-^7MD7x-;w -5 

- (^^;^;u^n ;i/) ^>^;i/=^^>x;p^^-— h (127 mg, 0. 36 mmoi) 

L4-*)ltiy° hfcf »J^> (40 mg, 0.36 mmol) £J?|U, SIBYb^tt (38 mg, 0. 
093 mmol, 26 %) S6M*tl/T1lfc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.27-1.60 (2H, m), 1.70-1.90 (2H, ■), 2.00-2. 
13 (1H, m), 2.35-2. 48 (1H, m), 2.88 (3H, s), 2.90-3.04 (2H, m), 4.56 (IH, 
dd, J = 10.6, 4.3 Hz), 6.78-6.85 (1H, m) , 6. 95-7.03 (1H, m), 7.22-7.30 
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(1H, m), 7.45 (2H, d, J = 5.2 Hz), 8.75 (2H, d, J = 5.2 Hz). 
MS m/z: 404 (M + +H). 

mffiM 16 5: 2- [ [1- (2, 5-y'7MD7i^) -5- (^5MUX 



mmmi s 4tmm(D^m\z£v. 1- (2, 5-y7Ji/tP7i-jw -5 

- O^l^UslwJW ^>^-;P=^^>X;l/^^— h (127 mg. 0. 36 mmol) 
t2-*)W7hy*Vi?> (40 mg, 0.36 mmol) ^fE^tJ (72 mg, 0. 

18 mmol, 50*) SeM*tbT#fc. 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.36-1.52 (2H, m), 1.78-1.96 (2H, m), 2.10-2. 
21 (1H, m), 2.35-2.46 (1H, m), 2.87 (3H, s), 2.90-3.03 (2H, m), 5.11 (1H, 
dd, J = 10.9, 3.8 Hz), 6.82-6.91 (1H, m), 6.92-6.98 (1H, m), 7.24-7.31 
(1H, m), 7.48-7.54 (1H, m), 7.79-7.87 (2H, m), 8.75 (1H, d, J = 4. 6 Hz). 
MS m/z: 404 (M*+H). 

mt&M 16 6: 2- [ [1- (2, 5-y7MD7x^) -5- i^)^ 



5 4tmU<D-%mz£0, l- (2, 5-y7MD7xZ;W -5 
- (*^;U;*JM>- )V) ^y^JU^^^yxj^i—b (127 mg, 0. 36 mmol) 
t2-^7'J>ft-^ (58 mg, 0.36 mmol) HfBte^ (90 mg, 0.2 

0 mmol, 55 %) ^M^m^Mt LT#fc 0 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.39-1.59 (2H, m), 1.80-1.99 (2H, m), 2.13-2. 
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26 C1H, m), 2.42-2.53 (1H, m), 2.86 (3H, s), 2.91-3.02 (2H, m), 5.33 (1H, 
dd, J = 11.1, 3.1 Hz), 6.74-6.82 (1H, m), 6.88-6.96 (1H, m), 7.31-7.36 
(1H, m), 7.72 (1H, t, J = 7. 1 Hz), 7.86-7.92 (3H, m), 8.24 (1H, d, J = 8. 
5 Hz), 8. 29 (1H, d, J = 8. 8 Hz). 
MS m/z: 454 (M 4 +H) . 

mmW 1 6 7 : 2- [ [l- (2, 5-y7J^D7x-Jl/) -5- (;*5M1/X 
)V-fc~)l) ^^)V] hf'J^y> 



mmmi 5 4tmm<D^mz^r )> 1- (2, b--jy)v^ruy^.~)V) -5 

- (*3MI/X;Mn-;|/) ^>^)l=*?>X)l*j— b (127 mg, 0.36 mmol) 
£ 2 -^;U#:/bfcf'j5>?> (40 mg, 0.36 mmol) mmt&m (55 mg, 

0.14 mmol, 38 %) LTfffco 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.38-1.60 (2H, m), 1. 79-1.98 (2H, m), 2.11-2. 
25 (1H, m), 2.37-2.47 (1H, m), 2.88 (3H, s), 2.90-3.02 (2H, m), 5.31 (1H, 
dd, J = 10.5, 3.4 Hz), 6.89-7. 02 (2H, m), 7.33-7.39 (1H, m), 7.52 (1H, 
t, J = 4.9 Hz), 8.91 (2H, d, J = 4. 9 Hz). 
85 fi/z: 405 (M + +H). 

16 8: 5- [ [1- (2, 5 -i?7)V*U 7 -5- (^^;i/7> 

^y^-M 7.)V-fc~ )V] -l-^^-lH-fh?'/-^ 



$mmi 5 4 tmm^mz^iQ. 1- (2, 5 -v^m-d^x^u) -5 

- (*7-JUX)\s*=.)\,) ^>?-)l=*?>7,)VT£j—b (127 mg, 0.36 mmol) 
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2, 3, 4-f h7l/-^ (42 ng, 0.36 
mmol) ft/fl^, «83ffc-&«5 (75 mg, 0.18 mmol, 52 X) ^itfStltll 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.43-1.65 (2H, m), 1.82-2.01 (2H, m), 2.18-2. 
31 (1H, n). 2.49-2.60 (1H, m), 2.90 (3H, s), 2.92-3.06 (2H, m), 4.10 (3H, 
s), 5.12 (1H, dd, J = 11.0, 3.7 Hz), 7.03-7.22 (3H, m) . 
MS m/z: 409 (M 4 +H). 

MffiM 16 9: 2- [ [l- (2, 5-y7MD7x-^) -5- (pt^k*. 

jkj^jP) ^>^] zJkZJ^M -i->^-iH--f$^/-jp Offrj; 

%A) Rtt2- [ [1- (2, 5-y7MD7x3) -5- Qtf^kZjk* 



mmmi 5 4£mm(Djjmz£Q. 1- (2, 5-^^;^p^x^;i/> -5 
- (^^x;i/^n;w ^>^;u=^^>x;i/*^— h (127 mg, 0. 36 mmol) 

i2-^JW7 , h-l-/fK5^/-^ (41 mg, 0.36 mmol) Srffl^, ^ffB 
fl^&A (45 mg, 0.12 mmol, 32 X) SJIfittttttKt LT, Si&fb^&B (47 
mg, 0.11 mmol, 32 90 ^ifitttifi:bT#fe. 



'H-NMR (400 MHz, CDC1 3 ) <5 : 1.45-1.67 (2H, m), 1.82-2.02 (2H, m), 2.09-2. 
21 (1H, m), 2.41-2.52 (1H, m), 2.89 (3H, s), 2.92-3.08 (2H, m), 3.66 (3H, 
s), 4.91 (1H, dd, J = 11.1, 4.5 Hz), 6.78-6.84 (1H, m), 6.90 (1H, s), 6. 
93-7.01 (2H, m), 7.12 (1H, s). 
MS m/z: 391 (M*+H) . 
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'H-NMR (400 MHz, CDC1 3 ) 6 : 1.37-1.66 (2H, m), 1.81-1.96 (2H, m), 2.12-2. 
23 (1H, m), 2.45-2.56 (1H, m), 2.88 (3H, s), 2.91-3.03 (2H, m), 3.59 (3H, 
s), 4.89 (1H, dd, J = 10.9, 4.0 Hz), 6.93 (1H, d, J = 0.7 Hz), 6.97-7.0 



MS m/z: 407 (M + +H). 

17 0: 2- [ [1- (2, 5-^7;i/tD7x^;i/) -5- 



mmmi s a tw\m(D^mz^K> . 1- (2, 5-s?7Mo7i-;w -5 

- (pWl^MsrjM ^>^)l=^^>X)V^i—b (127 mg, 0.36 mmol) 
t2-^)Vtiy°h^>V^-r s /—)V (60 mg, 0.36 mmol) SrfflV^ SiEffr&» 
(78 mg, 0.18 mmol, 49 %) &aM*tUTt#fc, 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.37-1.48 (2H, m), 1.72-1.91 (2H, m), 2.09-2. 
29 (2H, m), 2.83 (3H, s), 2. 85-2.95 (2H, m), 4.66 (1H, dd, J = 10.5, 4.1 
Hz), 7.01-7.08 (3H, m), 7. 48-7. 50(2H, m), 7.87-8.08 (2H, m). 
MS m/z: 444 (M*+H). 

mMM 17 1: 2- [1- [ (2->7UU7x.-)V) 7JV^)V] -5- 



#^J3 1 T#6ftfc 1 - (2, 5-y7M07xIJW -5- (*3Ml/X 
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^>^)l=*?>X)Ufcj— h (127 mg, 0. 36 mmol) ©N, N-S> 
^^*M75H (2 ml) »JKfc, 2-t?na'*>1£>tt~-)\s (0.041 ml, 
0.36 mmol), ^^T^i^UOA (62 mg, 0.45 mmoD^jQA, £iftK:T4l&WS 

»&nfc»ai*^^y-;u (2 mi) jc»#l, o*CK:T^y> (#u<^a^;v 

**V ; Ey*;i'7 T-h3>A°^>H\ 2KHS0 5 KHS0 4 K 2 S0 4 ) (439 mg, 0.71 mmo 

0©* (2 mi) mm&imx.it. Kj&M&m&3m\zximmm£.5&* vzuu 

H^Mi^y^PO^^> (4 ml) 0<CKT3 -^DDj&^m 

#m(95 mg, 0.36 mmol) £fln*.fc. J KJS^^^^fCT4P#F^tl<h IS 

;UX— TSJUCTtfeJMk 3?XU SIBE^* (59 mg, 0. 14 mmol, 38 %) £6£ 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.39-1.60 (2H, m), 1.82-1.97 (2H, m), 2.10-2. 
22 (1H, m), 2.37-2.48 (1H, m), 2.87 (3H, s), 2.91-3.02 (2H, m), 5.13 (1H, 
dd, J = 10.7, 3.7 Hz), 6.79-6.87 (1H, m), 6.90-6.97 (1H, m), 7.23-7.33 
(2H, m), 7.46-7.55 (2H, m), 8.75 (1H, dd, J = 7. 9, 1.6 Hz). 
MS m/z: 437 (M + +H) . 

$lMm 17 2: 1, 4-i/7)V7tU- 2- [1- [ (2-7MP7i^) 7, 
;l//ft-J|/] - 5- c^>±M ^>-tz> 
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■F 



F 



mm&n 7 1 tmm<Dj5m\z&o. i- (2, 5-^7MP7x-;w -5 

- (*^;ivUU*~;P) ^>^)V=*$>>7,)lT$sj— h (127 mg, 0. 36 mmol) 
t 2-y)V^U^>^fy^-)V (0.040 ml, 0.36 mmol) mZlt&ty 
(71 mg, 0.17 mmol, 47 %) &efi«)*ilT#/:. 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.39-1. 60 (2H, m), 1.80-1. 98 (2H, m) , 2.10-2. 
22 (1H, m), 2.44-2.54 (1H, m), 2.88 (3H, s), 2.96 (2H, t, J = 7. 4 Hz), 4. 
84 (1H, dd, J = 10.7, 4.4 Hz), 6.78-6.85 (1H, m), 6. 90-6.96 (1H, m), 7.1 
0-7.21 (2H, m), 7.22-7.29 (1H, m), 7.52-7.60 (2H, m). 
MS m/z: 421 (M + +H). 

17 3: 1, 4-V7MD-2- [1- [ (2 - x_;U) 7s)V 

-5 - (*^AX)\s7ts~)i) ^yj-M ^>iz> 



i \ t.mk<r>-j5mz&Y) , 1- (2, 5-y7Mo7i-jw -5 

- {*^)V7,)V*~)V) s<>?-)l=*?>X))/*j— b (127 mg, 0.36 mmol) 
io-MH>ft-^ (0.042 ml, 0.36 mmol) Mmit&W) (38 mg, 

0.091 mmol, 25 %) £fifi)|ft*<h LTft/r. 

'H-NMR (400 MHz, CDC 1 3 ) 6: 1.33-1.55 (2H, m), 1.79-1. 95 (2H, m), 2.09-2. 
21 (1H, m), 2.37-2.47 (1H, m), 2.63 (3H, s), 2.87 (3H, s), 2.92-2.98 (2H, 
m), 4.61 (1H, dd, J = 11.2, 3.4 Hz), 6.75-6.82 (1H, m) , 6.89-6.97 (1H, 
m), 7.16 (1H, t, J = 7.6 Hz), 7.22-7.31 (2H, m), 7.43 (1H, t, J = 7. 6 H 
z), 7.43 (1H, t, J = 8. 0 Hz). 
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MS m/z: 417 (M + +H). 

17 4: l, 4-y7MP-2- [1^ [ (2-^h^>7i-^) X 



m»yi 7 1 i^o^^iD. 1- (2, 5 ->^;M-n:7x-;i/) -5 

- (*?-)V7,)l*—)l) ^<>^)V=^^>X)^i— h (127 mg, 0.36 mmol) 
£2-* h^>^>-fcf>^f— ;U (0.044 ml, 0.36 mmol) ^ta^tl 
(52 mg, 0.12 mmol, 33 %) ^eM^tlTffc. 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1.33-1.55 (2H, m), 1.78-1.96 (2H, m), 2.06-2. 
17 (1H, m), 2.36-2.47 (1H, m), 2.87 (3H, s), 2.90-3.00 (2H, m), 4.00 (3H, 
s), 5.13 (1H, dd, J = 11.2, 3.2 Hz), 6.78-6.95 (3H, m), 6.98 (1H, d, J 
= 7.8 Hz), 7.27-7.33 (1H, m), 7.46-7.53 (1H, m), 7.63 (1H, dd, J = 8.0, 
1.7 Hz). 

MS m/z: 433 (M + +H). 

^MM 17 5: 2- [1- [ (4 -^□□7x-JlQ -6- 0*5=- 



«0!l5-et#£>*afc2 - [ (4-^dd7x-jw -1, 

4 )V-*U^>M> (100 mg, 0.33 mmol) <h##^J 2 8 T&Snfc 5 - 
(^^TJl/*-^) -l-^>^/-;U (HO mg, 0.66 mmol) ©hJH> (2 
ml) ilCyJ/^f l/>h'J-n-7WX*7> (177 mg, 0.66 mmol) 

(dv)vx.> (i mi) »«£jn*fc«, \6mmnmmm.vrco Rjfcm&&i&&M&. 
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fttiU #£nfc@#:£vx^x-^;UlCTlfeim 51b, iHEte-&#i (14 
0 mg, 0.31 mmol, 94 %) &&&m&tVT&fCo 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.22-1.38 (2H, m), 1.39-1.56 (2H, m), 1.73-1. 
86 (2H, m), 2.03-2.16 (1H, m), 2.41-2.52 (1H, m), 2.88 (3H, s), 2.95 (2H, 

t, J = 7.9 Hz), 4.50 (1H, dd, J = 11.5, 3.2 Hz), 6.80-6.89 (1H, m), 6.9 
5-7.04 (1H, m), 7.22-7.28 (1H, m), 7.38 (2H, d, J = 8. 5 Hz), 7.52 (2H, d, 

J = 8. 5 Hz) . 

IR (ATR) cm"': 2949, 1500, 1475, 1317, 1294, 1275, 1136, 1084, 964, 752. 
Anal. Calcd for C I9 H 2I C1F 2 0 4 S 2 : C, 50.61; H, 4.69; CI, 7.86; F, 8.43; S, 1 
4.22. Found: C, 50.59; H, 4.67; CI, 8.04; F, 8.39; S, 14.15. 
3 2 : 5-^DP - 2-bf U> ? >^^-— ;l/ 




2, 5-v^DDtfU^> (296 mg, 2.00 mmol) ©X^/— )l (4 ml) mffi. 
lZ?*mm (152 mg, 2.00 mmol) ^mttfe, 18^1MlILfc. KJ^M^ 
#>£^iSicT?££PLfct£, TK^b^U^A (198 mg, 3.00 mmol) CD?k (1 ml) 

xiamL^. mmm^m7mm±h^OA\zx^,mL. *>m*mmmm 
l, &^ntc.mw*¥^)vx.-T)\>\zTWfr'ik. ^sxu mmt^ m mg, 

0.57 mmol, 29 %) £Jt£fft*£ UT#£ 0 

T H-NMR (400 MHz, CDC1 3 ) 6 : 7.35 (1H, dd, J = 9.3, 2.4 Hz), 7.46 (1H, d, 

J = 9.3 Hz), 7.64 (1H, d, J = 2. 4 Hz). 
m m/z: 146 (M + +H). 
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mMM 17 6: 5-^7DD-2 - f [1- (2, 5 - z?y)V*U 7 jl ~)V) -5 



###13 OTtWcl - (2, 5-^7JI/tD7i-;W -5- (*5M!/X 
;PtJ>-;P) -l-^>^y— Jl/ (lOO mg, 0.36 mmol) (Dy^oa/^> (5 ml) 
O'CKTHJX^Tw (0.060 ml, 0.43 mmol), fr\,*'Vi&{£*&> 
X;i/*-;i/ (0.033 ml, 0.43 mmol) £inA, MfcT3l$|yjjft#U;fc. SJ^jS^ 

m&7tozxtimt* mmm*m*im'}- hvv&izxmkv* *>mt. zmzm 

&S*l&g8fi©N f N-y^fJ^MTS H (4 ml) ^(C, 5-^PD- 
2-trUS?>5=-^-— ;i/ (52 mg, 0.36 mmol), #cUT#Bfc*jy #A (62 mg, 0.45 

: »il^=l : 1 *ffi««fcD»fc#lII&ite»ttU ^IH<b^#) (116 
mg, 0.29 mmol, 79 X) bT#fe. 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 1. 39-1.64 (2H, m), 1.83-2.17 (4H, m), 2.88 
(3H, s), 2.92-3. 06 (2H, m), 5.20 (1H, t, J = 7. 6 Hz), 6. 84-6.92 (1H, m) , 
6.96-7.02 (1H, m), 7.05 (1H, dd, J = 8. 6, 0.7 Hz), 7.11-7.18 (1H, m), 7. 
43 (1H, dd, J =8.6, 2.5 Hz), 8.37 (1H, dd, J = 2.5, 0.7 Hz). 
MS m/z: 406 (M + +H). 

mmm 17 7: 2- [ [l- (2, 5-y7Jl/tn7x-Jt/) -5 
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0*4 ° 



CI 

5 _y 7P p_2- [ [l- (2, 5-y7JWD7i-JW -5 - U3M1.X 
;UtJn-;1/) ^>^;W] tf'J> ? > (lOO mg, 0.25 mmol) <D*#y—)V (2 m 

i) otcwv> (* y «>a w+vty b3>/vz> 

h\ 2KHS0 5 KHS0 4 K 2 S0 4 ) (303 mg, 0.49 mmol) (DzK (2 ml) m^lMX-fro S 
^^^^('T22B#f^<h-5^> v^DOpC^>^JaA.7K^T^L7c. W 

x^;U=l : 1 »ffl&J:0#fc#iH£«ffi»*8U ^IS{b^#J (61 mg, 0.14 mmo 
1, 56 X) SifeMftltUTffc, 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.37-1.53 (2H, m), 1.80-1.97 (2H, m), 2.09-2. 
20 (1H, m), 2.36-2.48 (1H, m), 2.88 (3H, s), 2.96 (2H, t, J = 7. 5 Hz), 5. 
07 (1H, dd, J = 11.1, 3.8 Hz), 6.86-7.02 (2H, m), 7.23-7.31 (1H, m), 7.7 
4 (1H, d, J = 8. 3 Hz), 7.79 (1H, dd, J = 8.3, 2.2 Hz), 8.67 (1H, d, J = 
2.2 Hz). 

Anal. Calcd for C I7 H I8 C1F 2 N0 4 S 2 0. 25H 2 0: C, 46.15; H, 4.21; F, 8.59; N, 3.1 
7; S, 14.50. Found: C, 46.38; H, 4.11; F, 8.40; N, 3.20; S, 14.22. 
MS m/z: 438 (M + +H). 

###J 3 3 : i?3-*mm.S- (6-^cm-3-bf'Ji^) Q-X^ 

5-T^y-2-^PPtT'J>?> (643 mg, 3.00 mmol) £l&j£ifiBt (10 ml) 

izmmv. -sx:izTmffim-j- b u o a (207 mg, 3.00 mmoo cdtk (i mo mm 
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X3Ml/#U^A (481 mg, 3.00 mmol) <D?k (1 ml) M^aTLfc, KJt-M^ 

U : mmx-^)l=W : 1 ^tB^D^c^lii^MlEML^ «fB*fr& 

#1 (148 mg, 0.63 mmol, 21 %) £ltfeW$lSI<h bTllfc, 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.37 (3H, t, J = 7. 1 Hz), 4.63 (2H, t, J = 7. 

1 Hz), 7.41 (1H, d, J = 8. 3 Hz), 7.76 (1H, dd, J = 8. 3, 2.4 Hz), 8.45 (1 

H, d, J = 2.4 Hz). 

MS m/z: 234 (M*+H) . 

17 8: 2-?PP-5- [ [1- (2, 5-y7MP7xZjP) -5 

- (^^;px;i/^^;i/) ^y^M 7ji/?fr-;i/i tfu>?> 




^^"^S- (6-^OD-3-tfU^;U) (145 mg, 0.62 mmo 

i) (DJL^y-)v (3mo mmizmfefcmitj- b v v A7mm (3mo ^da, 

80rKT2B#|!»m#Lfco jR^^^^iS^T^Urc:^ zK£flO;l, p 

###J3 OTffetlfel - (2, 5-^7JWD7i^) -5- (;*3MU* 
;1/tJn-;1/) -l-^>^y— )V (173 mg, 0.62 mmol) Oy^OD^^ (5 ml) 
mm\Z. 0 c Ci:ThUx^Jl/75> (0.130 ml, 0.93 mmol), "A^xmt^^> 
(0.060 ml, 0. 78 mmol) £Jn>l, ^tCT2l^$£#L£:o 
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fetlit^iON, N-^^?Jl/*Jl/A75 F (6 ml) mWZ. 
3-tfUv>^^-;k ^T^^U^A (107 mg, 0.78 mmol) £jJD*_, ^ 

%t>*\tz5m.* : s>?uu**?> (5 ml) Kigfl?U 01CI:T3 

(214 mg, 1.24 mmol) £^^iUlCT2P#F B m#l^c 0 frfoW&tfattm'fe 

fco #enfe@#^^X^;i/X-T-;KCT^^ iTOb£#J (187 mg, 

0.43 mmol, 69 %) $e«illlfc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.40-1.57 (2H, m), 1.84-1.98 (2H, m), 2.11-2. 
22 (1H, m), 2.50-2.60 OH, m), 2.89 (3H, s), 2.93-3.02 (2H, m), 4.48 (1H, 
dd, J = 10.4, 3.8 Hz), 6.82-6.91 (1H, m), 7.00-7.07 (1H, m), 7.24-7.29 
(1H, m), 7.38 (1H, d, J = 8. 3 Hz), 7.79 (1H, dd, J = 8. 3, 2.4 Hz), 8.48 
(1H, d, J = 2.4 Hz). 

IR (ATR) cm' 1 : 3059, 1566, 1495, 1446, 1279, 1161, 1107, 829. 

Anal. Calcd for C 17 H I8 C1F 2 N0 4 S 2 : C, 46.63; H, 4.14; CI, 8.10; F, 8.68; N, 

3.20; S, 14.64. Found: C, 46.36; H, 4.29; CI, 8.08; F, 8.65; N, 3.25; S, 

14.57. 
MS m/z: 438 (M + +H). 

^ MM 17 9: 2- [1- (^9us\3ris)VX)\,*-)l) -5- {^)V7,)^ 



271 



WO 03/055850 



T/JP02/13792 




#%0»J3 0T#Wcl - (2, 5-v7MD7i-JW -5 - U^PX 
-l-^>^/-;i/ (100 mg, 0.36 mmol) ©y^DD/^> (3ral) 
Ot:{CT h'Jx^75 > (0.072 ml, 0.52 mmol)> #V>Tifrfb.*:*> 
7Jl^x;i, (0.033 ml, 0.43 mmol) *ftJA, ^fifcTlB#P^J&#L£:. 

#snfc^«©T-feh-hu;i/ (3mi) mmz. ^^u^d->^-)1 (o. 

066 ml, 0.54 mmol) , ^^^Hty^A (176 mg, 0.54 mmol) £iin;L, ^rS 

\zT2mmm&isfzo &fou&w\zv*7uu*?>* j }B^ m&kM.-fc\zxm& 

'&*>nrcjm*>>t7nn*?> (3 ml) te»#U 0«CfcT3-£ODjfi3£,S 
#^ (113 mg, 0.43 mmol) SrJjn^i&K:T2NPRgifti^L/fc. KtftfI£«&£lS5£ 

£0 f#£n£@#:£^X^X-x;i4;:T&im 38tU ^f2jb-&#) (53 mg, 
0.13 mmol, 36 X) $eM*iltf&. 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.03-1.27 (3H, m), 1.30-1.70 (5H, m), 1.78-2. 
10 (7H, m), 2.40-2.6.0 (2H, m), 2.88 (3H, s), 2.90-3.02 (2H, m), 4.54 (1H, 
dd, J = 11.1, 2.6 Hz), 7.04-7.15 (2H, m), 7.36-7.42 (1H, m). 
IR (ATR) cm"': 2931, 1495, 1273, 1126, 1117, 976. 
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Anal. Calcd for C l8 H 26 F 2 0 4 S 2 : C, 52. 92; H, 6.41; F, 9.30; S, 15.70. Found: 
C, 52.85; H, 6.31; F, 9.34; S, 15.53. 
MS m/z: 409 (M + +H). 

mmm 1 8 o : 4- r/4- r n- (2, 5-^7md7x^) - 5- 

3-)l7.)Vi£-)V) ^>^;u] TJV^M Z^ik] ^jMLLL> 



HJfiflll 6 OTft^nfcl, 4-v ? ^;l/^D- 2 - [1- [ (4-?;m-p:7 

x -;u) ;w -5- (*^;i/>UMw;io ^>^;u] ^>if> (40 mg, 

0.095 mnol) <D*?*3-)V7>)Vtt*s H (0.5 ml) ^tfcU > (0.012 m 

1, 0.14 mmol), 1 -*^Jl/fcWJ >?> (0.017 ml, 0. 14 mmol) SrJD*., 

80rfcT24l$rattBl,&. JE^^Sr^fflSSai^^ o^? btfjyj - (?K 
/7t h U;^i0S^WOT) KTttMU #snfcH#*>?x 
^X— x;WCTifeitM£» ^IBfb^ (43 mg, 0.088 mmol, 92 X) £ 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.31-1.51 (2H, m), 1.77-1.94 (2H, m), 2.02-2. 
14 OH, m), 2.38-2.50 (1H, m), 2.88 (3H, s), 2.90-3. 00 (2H, m), 3.28 (4H, 
t, J = 4.9 Hz), 3.85 (4H, t, J = 4. 9 Hz), 4.47 (1H, dd, J = 10.6, 3. 5 H 
z), 6.78 (2H, d, J = 9.0 Hz), 6. 83-6.90 (1H, m), 6.94-7.01 (1H, m), 7.1 
3-7.24 (1H, m), 7.44 (2H, d, J = 9.0 Hz). 
11 (ATR) cm-': 2962, 1591, 1498, 1271, 1131, 1090, 976, 926. 
Anal. Calcd for C 22 H 27 F 2 N0 5 S 2 : C, 54.19; H, 5.58; F, 7.79; N, 2.87; S, 13. 
15. Found: C, 53.93; H, 5.53; F, 7.90; N, 2.87; S, 13.17. 
m a/z: 488 (M + +H). 
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H«J 18 1: 1- [4- [ f 1 - (2, 5-^7MD7x^) - 5 - 



HW41 8 0 £H«©#fi5tC<fc ?K 1, 4-v^;^P-2- [1- [ (4- 

7Md7xzjw -5- u^;ux;Mn-;u) ^>^;i/| ^>-tf 

> (100 mg, 0.24 nunol) «hhf^'Ji/> (0.035 ml, 0.36 mmol) &m\ Mt&it 
&m (83 mg, 0.17 mmol, 7 IX) Sfi-fe^t UTffc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.30-1.51 (2H, m), 1.56-1. 72 (6H, m), 1.76-1. 
93 (2H, m), 2.01-2.13 (1H, m), 2.36-2.48 (1H, m), 2.87 (3H, s), 2.88-3.0 
0 (2H, m), 3.34 (4H, br s), 4.45 (1H, dd, J = 11.5, 3.4 Hz), 6.75 (2H, d, 
J = 9.0 Hz), 6.82-6.90 (1H, m), 6.92-7.00 (1H, m), 7.16-7.23 (1H, m), 7. 
38 (2H, d, J = 9.0 Hz). 

IR (ATR) cm" 1 : 2935, 1591, 1495, 1282, 1122, 1090. 

Anal. Calcd for C 23 H 29 F 2 N0 4 S 2 : C, 56. 89; H, 6.02; F, 7.82; N, 2.88; S, 13. 
21. Found: C, 56.73; H, 5.99; F, 7.88; N, 2.93; S, 13.22. 
MS m/z: 486 (M*+H). 

mmm l 8 2 : 4- [ l - (2, 5-y7MD7x-^) - 5 -^^kXJl/fr 
'SL)V^y^-)V7.)V^ZL)V} -N, N-^^JKT—U > 





mmmi 8 otmmnxmz&to. 1, 4-^7;i^a-2- ci- c <4- 
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> (100 mg, 0.24 mmol) t^^W5>Mi (58 mg, 0.71 mmol) 
^f3^-a-#> (83 mg, 0.19 mmol, 78$) *&&B3Ht UTf#7t. 
'H-NMR (400 MHz, CDC1 3 ) 5: 1.30-1.50 (2H, m) , 1.76-1.93 (2H, m), 2.01-2. 
12 (1H, m), 2.36-2.48 (1H, m), 2.87 (3H, s), 2.88-3.00 (2H, m), 3.03 (6H, 
s), 4.45 (1H, dd, J = 11.2, 2.9 Hz), 6.55 (2H, d, J = 9. 0 Hz), 6.82-6.9 
1 (1H, m), 6.93-7.01 (1H, m), 7.18-7.24 (1H, m), 7.38 (2H, d, J = 9. 0 H 
z). 

IR (ATR) cm' 1 : 2941, 1603, 1496, 1284, 1269, 1230, 1138, 1088. 

Anal. Calcd for C 20 H 25 F 2 NO 4 S 2 : C, 53.91; H, 5.66; F, 8.53; N, 3.14; S, 14. 

39. Found: C, 53.61; H, 5.61; F, 8.51; N, 3.06; S, 14.35. 

MS m/z: 446 (M + +H). 

mMM 1 8 3 : l- [4- [ [l- (2, 5-^7MD7x-JP) -5 - 

3-)V7.)\<-fc-)V) ^.y^-ji] x)v*-)V\ 7x-jv] -A-^jw^ity 



mmmi 8 0 t.mm<Dj3mz&K). 1, 4-iS7)i*n-2- [1- c (4- 

7MD7i-JW *;i,3fc-;p] -5- ^>3M1/| 

> (100 mg, 0.24 mmol) £ 1 -^^;i/hf^^^> (0.040 ml, 0.36 mmol) &m 

mttt&yo (68 mg, 0.14 mmol, 57*) &m&m*t LTttfc. 
■H-NMR (400 MHz, CDC 1 3 ) <5 : 1.31-1.51 (2H, m), 1.77-1.94 (2H, m), 2.02-2. 
13 (1H, m), 2.35 (3H, s), 2.36-2.48 (1H, m), 2.53 (4H, t, J = 5. 1 Hz), 2. 
87 (3H, s), 2.88-3.00 (2H, m), 3.34 (4H, t, J = 5. 1 Hz), 4.46 (1H, dd, J 
= 11.0, 3.7 Hz), 6.77 (2H, d, J = 9.0 Hz), 6.82-6.90 (1H, m), 6.92-7.01 
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(1H, m), 7.18-7.23 (1H, m), 7.41 (2H, d, J = 9. 0 Hz). 
IR (ATR) cm" 1 : 1595,1495, 1292, 1 134, 1090, 1003, 968. 
Anal. Calcd for C 23 H 30 F 2 N 2 0 4 S 2 : C, 55.18; H, 6.04; F, 7.59; N, 5.60; S, 12. 
81. Found: C, 54.92; H, 5.92; F, 7.66; N, 5.60; S, 12.80. 
MS m/z: 501 (M + +H). 

18 4: N-^>>UU-4 - [l- (2, 5-y7MP7xr^) -5 
- * ^)V7.)V^-)V^.y^-)V7.)V^-)V\ - N - * ^jkZ^U > 



mMMisoiimmvjsmz&K), 1, 4-^7^0-2- [1- c (4- 

7Md7i-;W - 5- u^tju*- ;w) ^>^;u] ^>-tf 

> (100 mg, 0.24 mmol) tN-^>yJMW5> (0.046 ml, 0.36 mmol) 

fiflB-fb^tt (34 mg, 0.065 mmol, 27 %) bT^7c. 
'H-NMR (400 MHz, CDC1 3 ) <5 : 1.30-1.50 (2H, m), 1.76-1.93 (2H, m), 2.01-2. 
13 (1H, m), 2.36-2.48 (1H, m), 2.87 (3H, s), 2.88-3.00 (2H, m), 3.11 (3H, 
s), 4.46 (1H, dd, J = 11.4, 3.5 Hz), 4.58 (1H, d, J = 17.5 Hz), 4.63 (1 
H, d, J = 17.5 Hz), 6.60 (2H, d, J = 9. 0 Hz), 6.78-6.86 (1H, m), 6.89-6. 
98 (1H, m), 7.12 (2H, d, J = 7. 1 Hz), 7.13-7.20 (1H, m), 7.24-7.35 (3H, 
m), 7.35 (2H, d, J = 9. 0 Hz). 
IR (ATR) cm" 1 : 1593, 1493, 1390, 1281, 1 124, 1088. 

Anal. Calcd for C 26 H 29 F 2 N0 4 S 2 : C, 59.86; H, 5.60; F, 7.28; N, 2.69; S, 12. 
29. Found: C, 59.74; H, 5.52; F, 7.35; N, 2.76; S, 12.44. 
MS m/z: 522 (M*+H). 

mmm 1 8 5 : n-^>->mu- 4 - n- (2, 5-77^071^) -5 




ro 
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- *3 L )V7,)V*~)\'^>?-)l7,)V-fc—)V\ 7~'J> 




mmmi 8 otmmojjmz&v* 1, 4-zs?)i*n-2- u- [ u- 

> (100 mg, 0.24 mmol) <h^>v;UT5> (0.039 ml, 0.36 mmol) HI 
fEft^ (49 mg, 0.097 mmol, 41 %) £e&fft5fc<t LT^c 
'H-NMR (400 MHz, CDC 1 3 ) 6: 1.31-1.50 (2H, m), 1.78-1.93 (2H, m), 2.01-2. 
13 (1H, m), 2.37-2.48 (1H, m), 2.87 (3H, s), 2.89-3.00 (2H, m), 4.36 (2H, 

br d, J = 3.7 Hz), 4.46 (1H, dd, J = 11.2, 3.2 Hz), 4.61 (1H, br s), 6. 
51 (2H, d, J = 9.0 Hz), 6.80-6.87 (1H, m), 6.90-6.98 (1H, m), 7.15-7.22 
(1H, m), 7.29-7.40 (5H, m), 7.34 (2H, d, J = 9. 0 Hz). 
IR (ATR) cm" 1 : 3411, 1597, 1495, 1282, 1142, 1086, 870. 
Anal. Calcd for C 2S H 27 F 2 N0 4 S 2 0. 25H 2 O: C, 58.63; H, 5.41; F, 7.42; N, 2.74; 

S, 12.52. Found: C, 58.59; H, 5.27; F, 7.49; N, 2.78; S, 12.61. 
MS m/z: 508 (M + +H). 

3 4 : 6- (t-77)V5?7x.—)H'V)l* ; ¥>') -1- (2, 5-/7 




l-7*o ; E-2, 5 --Jyjl^rn^Oify (0.956 ml, 8.46 mmol) <D7h^ 
th'D77> (30 ml) mm^-nX:\ZXmW^> n-77)l l J7V/*<D'\*'Vr> 
mm (6.46 ml, 10.2 mmol) £j&n*.fc. R^m^^-lZX^iZX 6 - ( t -77 
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JPy7xZJk>iJWy) )V (2.50 g, 7.05 nunol) 0fh7tK 

U7y> (20 ml) ^tciPTl. fsl^ZXZO^mmWLfc. RfcJS'&fciSMS: 

= 9: l&ffl&J;9^&#lIi£«JE»*llU mfcteGto (2.92 g, 4.65 mmol, 88 
X) UT»&. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.04 (9H, m), 1.21-1.90 (8H, m), 3.64 (2H, t, 
J = 6. 3 Hz), 4.96 (1H, t, J = 6. 5 Hz), 6.86-7.01 (2H, m), 7.13-7.20 (1H, 
m), 7.32-7.45 (6H, m), 7.62-7.70 (4H, m). 

1 8 6 : 6- [ (5-gdD-2-fcfU>?;i/) TJl/frXJU] - (2, 5- 

y7JI/tD7x^) - 1 -^-tj-y-Jl/ 



6- (t-7*^7zZ;k>'j;W (2, 5-y7MD7x 

x;W (1.04 g, 2.22 mmol) cd^^dd^^> (20 ml) m 

m\Z, OtlCTh'JX^I/TSV (0.619 ml, 4.44 mmol), ^Vi*e^t^^>X 
(0.258 ml, 3.33 mmol) £#D;L, K T 2 P# P^Jf #L 7c 0 S^-&#1 

mZtlTcMVN, N-y^fMJI/A75F (20 ml) mWz. ###J 3 2 
Tl#bnfc:5-^DD-2-b° l J>?>^^-— ;U (323 mg, 2.22 mmol). #1/^]^ 
^U^A (368 mg, 2.66 mmol) ^JpA, ^fUiCT3fJ#ffl®# b7c a Rfom&to 
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&*>tircmit&i?2un*9> (20 ml) KiS#U 0tl;T3-i7DDl$IS 
K (1.18 g, 4.44 mmol) £$A£ffifcT3l$KJK#Lfc. Kl£ig1^Kl£l£5£7K 

Hbn^M^fh7tFD77> (10 ml) fc»fl?U yy^h^^JV 
7>t^AOfh7t KD7 7>8flS (3.33 ml, 3.33 mmol) SrtJD*., &M\Z 

^*v> :mmttfr=i:zmmB&Q&itftm&mmmmv, mmc&m (47 

7 mg, 1.22 mmol, 55 515) Jifii^StbTifc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.17-1.59 (6H, m), 2.04-2.17 (1H, m), 2.30-2. 
42 (1H, m), 3.59 (2H, t, J = 6. 3 Hz), 5.07 (1H, dd, J = 11.6, 2.8 Hz), 6. 
84-6.92 (1H, m), 6.93-7.01 (1H, m), 7.26-7.32 (1H, m), 7.74 (1H, dd, J = 
8.3, 0.7 Hz), 7.78 (1H, dd, J = 8. 3, 2.2 Hz), 8.67 (1H, dd, J = 2.2, 0. 
7 Hz). 

MS m/z: 390 (M + +H). 

mmm l 8 7 : 5 -^dd- 2 - [ [1- (2, s-isyfr-tayx—fr) is? 



6- C (5-^DD-2-tfU>?;i/) - (2, 5-77MD7 

jl-JU) - 1 -s\*-y-J—)l (308 mg, 0.79 mmol) <D h )IX.> (5 ml) mWZ 
->77 ^^l/> MJ - n -7*?MX*7> (424 mg, 1.58 mmol) <Dh)lJL> 
C3 ml) iSift£iaA&^ 16B#r B 1Migg?£Lxfeo S*SJS'&*&Sift*T?&i5Ufc 
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n^ntzm^^^juji-^Mzxmm^ ^rxu mmt^ m mg, 0.2 

6 mmol, 33 %) ^aM*ilt#)t. 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1.12-1.42 (3H, m), 1.58-1.66 (1H, m), 1.77-1. 
86 (2H, m), 2.11-2.25 (2H, m), 2.91 (2H, br s), 6.79-6.89 (1H, m), 6.97- 
7.04 (1H, m), 7.06-7.13 (1H, m), 7.50 (1H, d, J = 8.3 Hz), 7.72 (1H, dd, 

J - 8. 3, 2.4 Hz), 8.65 (1H, dd, J = 2.4 Hz). 
IR (ATR) cm-': 2933, 2862, 1493, 1302, 1190, 1153, 1107, 1012. 
Anal. Calcd for C I7 H, 6 C1F 2 N0 2 S: C, 54.91; H, 4.34; CI, 9.53; F, 10.22; N, 
3.77; S, 8.62. Found: C, 54.88; H, 4.50; CI, 9.65; F, 10.35; N, 3.80; S, 

8.76. 

MS m/z: 372 (M + +H). 

###J 3 5 : 7- (t-^y7x-Jk>'JM4y) -1- (2, 5-^7 




5 -v^;^n^>if> (1.21 ml, 10.7 mmol) O^h^t 

kd7^> (40 mi) m^-nx^izxmWL. n-zf^-)WJ^A(D^\^>m 

m (8.50 ml, 13.4 mmol) &tin?ltz. J5J&7g-&#>£-78 < CK:T 7 - ( t -^)V 
y7x-Jk>'JM^y) ^7?jr—)\, (3.28 g, 8.90 mmol) ©Th7tHP 

(20 mi) mmziiw?L. mi&izTMftmmnvrzo KmM^m^^x 
^x^x-TMi/^anA, mnmty /±7kmm\zT$c&isfr<, 
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=9 : l»tiJllU0#fc#H£fcJE*ttU mmt^m (3.88 g, 8.04 mmol, 90 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.04 (9H, m), 1.21-1.92 (1 OH, m), 3.64 (2H, 
t, J = 6. 5 Hz), 4.97 (1H, t, J = 6. 5 Hz), 6.86-7.00 (2H, m), 7.13-7.20 
(1H, m), 7.33-7.44 (6H, m), 7.62-7.70 (4H, ra) . 

mmW 188 : 7- [ (5-^nn-2-bfU^;P) XjM^Jk] - (2, 5- 
-/7Mn7x-ji/) - i -^\y"^y—)i 



7- ( t -7^)l¥7ju-)W>iJ)lttzs) -1- (2, 5-zS7)l*U7 x 
-l-'S^y— ;W (1.04 g, 2.15 mmol) (D-JZUU^jty (20 ml) B 
m\Z, 0tlCThUX^75> (0.601 ml, 4.31 mmol), &^T*t*^>X 
(0.250 ml, 3.23 mmol) £jfJD;l, ^KT2Bf 5Bii#L£:o MJfc^t/ 

f#^n^«(DN, N-y^^JVA75F (20 ml) igJfcK, #tfj3 2 
-e#^>nfe5-^PD-2-tfU v>^^— ;U (314 mg, 2.15 mmol), 
mt/O^A (357 mg, 2.59 mmol)£JjP;L, ^13X3^11^ Ufc. KfoM&M 

n<bnrt$m.*i; ? uu*$> (20 mi) izmmv, o < cicT3-^DD^m 

&m (1.14 g, 4.31 mmol) »A^lCT2MJt^Lrco >M^-&4£j£l#!£ 
t#6tl^^^-r-h^t h'077> (10 ml) {Cjgfl?U ^^^T-h^^^U 
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T> : E— V&Ot h7t KD77>jWK (3.23 ml, 3.23 mmol) ^^P^., 

^ir->:BFttx^;U=7:3»maiJ«kO»fc^lli&«mBl*SfU, flRIBfl:^ (59 
5 mg, 1.47 mmol, 69 %) &m&tfoWiWML Itifc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.14-1.66 (8H, m), 2.03-2.17 (1H, m), 2.29-2. 
40 (1H, m), 3.60 (2H, t, J = 6. 6 Hz), 5.06 (1H, dd, J = 11.6, 3.1 Hz), 6. 
84-6.91 (1H, m), 6.92-7.00 (1H, m), 7.25-7.31 (1H, m), 7.74 (1H, dd, J = 
8.3 Hz), 7.78 (1H, dd, J = 8. 3, 2.2 Hz), 8.67 (1H, dd, J = 2.2 Hz). 
MS m/z: 404 (M + +H). 

1 8 9 : 5-^7PP-2- [ [1- (2, 5-y7M07x-^ ->^7 




7- [ (5-^PP-2-tf'J>?;l/) 7JU*-;|/| - (2, 5-/7MP7 
x-JW -1-^-79 J— )V (436 mg, 1.08 mmol) £>h;l/X> (8 ml) 
1/7 J ^fl/>h'J-n-7*f;i/*X*7> (579 mg, 2.16 mmol) 0hJH> 
(3 ml) »«tftiJOAfc«. 16B#r«^il^bfc. S^£«&££i&*TifcS>Lfc 
MJBE»«8U ll^n^il^ 7 7 7 y a y U *^'JW 7A^P7h^77^ 

l#^^0f&yX^X-f;KlTi5tm ^HxU SIHYt^ (79 mg, 0.2 
0 mmol, 19 %) ^fife!^* tLWc, 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.32-1.63 (6H, m), 1.82-1.94 (2H, m), 2.42-2. 
52 (2H, m), 2.79-2.90 (2H, m), 6.81-6.90 (1H, m), 6. 97-7. 07 (2H, m), 7.48 
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(1H, d, J = 8.6 Hz), 7.71 (1H, dd, J = 8.6, 2.5 Hz), 8.65 (IH, dd, J = 
2.5 Hz). 

IR (ATR) cm" 1 : 2933, 2864, 1493, 1308, 1188, 1159, 1107, 1011. 

Anal. Calcd for C 18 H I8 C1F 2 N0 2 S: C, 56.03; H, 4.70; CI, 9.19; F, 9.85; N, 3. 

63; S, 8.31. Found: C, 55.92; H, 4.77; CI, 9.23; F, 9.90; N, 3.67; S, 8. 

41. 

MS m/z: 386 (M*+H). 

3 6 : 2, 5 -y7MP7xr;V-4-lf 1 ) ¥ )V *9 J - )V 



5 -> f >';i/^D^>if> (1.08 ml, 9.60 mmol) ©fh7t 
buy^y (30 ml) m^-UX:iZXmWV. n--f^)l^)^A(D^\^>m 
m (7.32 ml, 11.5 mmol) £2JP*_7c 0 ^m^m^-nViZX 4 - tf U iS>ti)V 
#^y7il/rt F (0. 764 ml, 8.00 mmol) (Dfh7tHa77> (10 ml) mt& 

\zrnz., mmzTwm%&ftvtz.o K^u^m^^x^-m.^ s^x^x- 
^rivitiMX, mmmmzxmfrisTc, mmm&M7\<.tfmi-bo<y&\zx&,m, 

fbtifci^^y-f v7u¥)UL-T-)i\zxm&'&, ^3xu mmt^m (1.15 

g, 5.20 mmol, 65 %) &m&m3itLxmco 

'H-NMR (400 MHz, CDC1 3 ) 6 : 4.25 (1H, br s), 6.09 (1H, s), 6.89-7.05 (2H, 
m), 7.14-7.23 (1H, m), 7.34 (2H, d, J = 5.4 Hz), 8.44 (2H, d, J = 5. 4 H 
z). 

nffiW 19 0: 5 -/7DP- 2 - [ (2, 5 - )VjrU7 x ~)V- 4 - M U x 




OH 
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Cl 



2, 5-y7MD7i- ;l^-4-tf'J> ? ;U^^y— ;U (221 mg, l.OOmraol) 
<DV9UU*9> (10 ml) JSa££, OriCT h 'JXfJb75> (0.279 ml, 2.0 
0 mmol), &V>"e4ft{ll*^>;^l'Jfc— )]/ (0.116 ml, 1.50 mmol) ^JoA. ^M.\Z 

xmmmw^o fcfom&M&m\mwmzTm&'&. mmm^mimm-rv 

#e>nfc^SE(DN, N-y^fWM75H (10 ml) ###J3 2 

T?^e>nfe5-^PD-2-fcTU v>^— ;W (145 mg, 1.00 mmol), 
BtfMJtfA (166 mg, 1.20 mmoD^DoA, ^ra}CT20#KitM i L,fc<, 

y7j-\Ztt\s, s\*D-> : ^88X^=17 : maim&Qftitftm*ME.mm 

U mtRit&Ql (267 mg, 0.77 mmol, 77 %) UT#fc. 

'H-NMR (400 MHz, CDCl 3 ) 6: 6.52 (1H, s), 6.92-6.98 (1H, m), 6.99-7.06 

(1H, m), 7.48 (1H, dd, J = 8. 5, 0.7 Hz), 7. 1 7-7. 23 (1H, m), 7.34 (2H, d, 

J = 6. 1 Hz), 7.47 (1H, dd, J = 8. 5, 2.4 Hz), 8.33 (1H, dd, J = 2.4, 0.7 

Hz), 8.54 (2H, d, J = 6. 1 Hz). 
MS m/z: 349 (M 4 +H). 

19 1: 5-^7PP-2- [ (2, 5 -y7MD7i^h 4 - hf U 2 



5-i7pd-2- [ (2, 5 - ^7;^D7ir:^- 4 - 5=- 




XX 



Cl 
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bf'J> ? > (239 mg, 0.68 ramol) <D*PS—)l> (6 ml) mWz, QX:iZXtt 

y> (ti^OA^j^^^y^^yr- h=i>a°^>h, 2khso 5 khso 4 k 2 so 4 ) 

(631 mg, 1.03 mmol) (DtK (12 ml) m%t£lJ\\XfZo RJt-U^^U\ZX3B 

^□7h^77^ (TK/r-feh-hu )i/¥mo)m&®m&%{$im) izxmm 

mit&M (67 mg, 0.18 mmol, 26*) LTtlfc, 

'H-NMR (400 MHz, CDC1 3 ) (5: 6.44 (1H, s), 6.96-7. 08 (2H, m) , 7.48 (2H, d, 

J = 6.3 Hz), 7.70-7.77 (1H, m), 7.79 (1H, dd, J = 8. 3, 2.2 Hz), 7.84 (1 
H, dd, J = 8.3, 0.7 Hz), 8.61 (2H, d, J = 6.3 Hz), 8.67 (1H, dd, J = 2. 2, 

0.7 Hz). 

IR (ATR) cm-': 1591, 1493, 1329, 1161, 1107, 1014. 

Anal. Calcd for C I7 H M C1F 2 N 2 0 2 S: C, 53.62; H, 2.91; F, 9.98; N, 7.36; S, 8. 
42. Found: C, 53.55; H, 2.87; F, 10.10; N, 7.40; S, 8.55. 
MS m/z: 381 (M + +H). 

19 2: 5- (4 - ^ P P^>-tf >7.)\<ib^.)\,^)V) - lH-f h^V 




4-^PD7x-;i/7.;U^n;U7'-fe h~ bV)V C2. 81 g, 13.0 mmol) RZSh 
'jJL^JU7^>m.mM (4.24 g, 65.2 mmol) CON, N-y^f F 
(100 ml) iSCJyfbtMJ^A (10.8 g, 78.2 mmol) ^^^.80^^X16^ 

o^mmizxm.mvrc 0 mmm*m7Kmm-}-bt)OA\zx$m. 
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m (2.53 g, 9.78 mmol, 75 X) &&&MW£l LTt#fc 0 

'H-NMR (400 MHz, CD 3 0D) <5 : 5.02 (2H, s), 7.62 (1H, d, J = 8. 6 Hz), 7.73 

(2H, d, J = 8. 6 Hz). 
MS m/z: 300 (M 4 +H+CH 3 CN) . 

mmm 19 3: 1 -^yy)l- 5 - {A-^uu^y^y7.)i^-)V^)V) - 
!H-fh77-Jl/ (jtjjjfcl 9 3 -A) mS2-^>-J)V-b- (4-? UU 
^>-e>7JUfr-;i^5S>U) -2H-fh7y-;i/ (S^19 3-B) 



5- (4-^DD7x-J^M^M?JW - lH-fh7^-JP (837 mg, 
3.24 mmol) t^>z?)l7 Jl (0.335 ml, 3.24 mmol) ®y7DD^> 
/^•h^t: KD7^> (1:1) (20 ml) tK^pT, h'J7x-^X7^ 

> (849 mg, 3.24 mmol) £*n*_, 77^*M>SlyI^ (0.51O m 

1, 3.24 mmol) £I^KT$nFU£ 0 KfoU&m*Wi&\Z^\mmm.W\stc&. 

^\*+i-> : mx5p;i,=4 : im&ffi^vmcftm&ffijzmmi,. mzmvkfo 

1 9 3-A (406 mg, 1.16 mmol, 36 %) JkT$WMm&W 1 9 3-B (317 mg, 0. 
91 mmol, 28 %) £ B^MWt LTt#fc. 
NO E (nuclear Overhauser effect. &3r— A*— A^71t* — $j^) H^^J:D. 

9 3 - A* <£ ^14^1 9 3 - B tf)*S§i££&^L/c„ 

9 3 -A 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 4.46 (2H, s), 5.88 (2H, s), 7.22-7.43 (5H, 
m), 7.51 (2H, d, J = 8. 7 Hz), 7.57 (2H, d, J = 8. 7 Hz). 




^ttttn 93-A 



Jt14t*193-B 
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MS m/z: 349 (M + +H). 

mvkfc 1 9 3 - B 

'H-NMR (400 MHz, CDC1 3 ) <5 : 4.68 (2H, s), 5.72 (2H, s), 7.22-7.45 (5H, 
m), 7.33 (2H, d, J = 8. 6 Hz), 7.55 (2H, d, J = 8. 6 Hz). 
MS m/z: 349 (M + +H). 

19 4: 6- (l-<>yJl/-lH-fh7'/-JP-5 — -6- 




1 -^>yJl/- 5 - (4-^DD^>-tf>7JP*-;M^;iO - lH-fh7 
(£te#19 3-A) (174 mg, 0.50 mmol) £ 5 - ( t 
y'JM+y) - l-s<>& ;—)V (146 mg, 0.60 mmol) ©h;PX> (5 ml) 
^lC->Ty^^l/>hU-n-y^;^7,^^> (161 mg, 0.60 mmol) 

^X3MI/=87 : 13 »ffiaP<fcO»fc^ia*«JE»l|gb^:. 

iWcM*rh7t:h*D77> (5 ml) t»#b, T-h^-n-^^T 
>t-9A 7 U H Of h 7 t h' □ 7 7 >ii (0.410 ml, 0.41 mmol) £tJP 

U JHfe{fc^#J (115 mg, 0.26 mmol, 54 %) SifeittftStUT^fc. 
'H-NMR (400 MHz, CDC1 3 ) 6: 0.54-0.67 (1H, m), 0.79-1.02 (3H, m), 1.08 
(1H, t, J = 5.9 Hz), 1.19-1.32 (2H, m), 1.94-2.05 (1H, m), 2.06-2.16 (1H, 
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m), 3.43 (2H, q, J = 5. 9 Hz), .4.21 (1H, dd, J = 11.5, 3.4 Hz), 5.72 (1H, 
d, J = 15.5 Hz), 6.04 (1H, d, J = 15.5 Hz), 7.21-7.28 (2H, id), 7.37-7.4 

4 (3H, m), 7.42 (2H, d, J = 8. 5 Hz), 7.50 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm"': 3402, 2935, 1581, 1456, 1321, 1151, 1084, 1012, 725. 

MS m/z: 435 (M 4 +H). 

FAB-MS: 435.1240 (Calcd for C 20 H 24 C1N 4 0 3 S: 435.1258). 

mifcM 19 5: l-^>5?;l/-5- [1- (4 -^7 PD^>-ti>7JMNX;i/) v 



6- ( 1 -*>*J)V- 1 H-t- b^V—JV- 5 -^)V) -6- [ 
7i-JW 7s)V-fc-M - 1 — Mr-iJV — )V (104 mg, 0.24 mmol) <Z>h;i/X> 
(3 ml) mmZz/7 / *^l->bV -n-7^)l<fs7,ft7> (128 mg, 0. 48 mmo 

i) oh;ux> (2 mi) »«*m/Lfc«, mmtiammmistzo Rj&m&m&mm. 

(51 mg, 0.12 mmol, 51 %) ^efel^itti^. 
'H-NMR (400 MHz, CDC1 3 ) <5 : 0.45-0.93 (2H, m), 1.07-1.21 (1H, m), 1.31-1. 
50 (3H, m), 2.07-2.20 (2H, m), 2.58-2.68 (2H, m), 6.13 (2H, s), 7.21 (2H, 
d, J = 8.8 Hz), 7.28-7.39 (5H, m), 7.41 (2H, d, J = 8. 8 Hz). 
IR (ATR) cm" 1 : 2941, 1574, 1460, 1392, 1302, 1282, 1 142, 1080, 101 1, 831. 
MP: 154-155'C. 

Anal. Calcd for C 20 H 21 C1N<0 2 S: C, 57.62; H, 5.08; CI, 8.50; N, 13.44. Fou 
nd: C, 57.47; H, 5.07; CI, 8.53; N, 13.45. 




N' 
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MS m/z: 417 (M + +H) . 

mmm 19 6: 6- (2 -^>y;|/- 2H-fh77-JV- 5 --fA) -6- 



9 3~et#e»nfe2-^>> ? ;i/-5- (4-^pn^>-fef>7ji/*r2;u 

-2H-rh7 1 /-^ (ltt#19 3-B) (174 mg, 0. 50 mmol) <h 5 
- (t -^^U^^^^U;!/^^) - 1 -1>?y— )V (146 mg, 0.60 mmo 
1) ©h;kn> (5 ml) mmz'sT J *^V> V U - n ->^l/*X^> (161 
mg, 0.60 mmol) ^Huttfe. mmitofmmVtzo £/&^^£^£Ti££P 

istcm, Mim^u #e.nfai^7 7 7 -> ^ ->u 07 h 7 ^ - 

fCttU ^3Mt> : MX^;U=17 : 3 D#fc#®£Mffia^Lfc„ 

fWc^fh7tHD77> (5 ml) IZfeffiL, ^h^-n-y^UT 
> ; e-'7^7MU HcO^h^t h'D77> (0.574 ml, 0.57 mmol) ®ffi.&1}Q 

77s-iztti,. ^\=Mt> : rax^;i/=i : i mitiffl£K>mzftm&Mj£mm 

U mmt&W (155 mg, 0.36 mmol, 71 %) ^iMtililTllfe. 
'H-NMR (400 MHz, CDC1 3 ) 5: 1.12-1.64 (7H, m), 2.22-2.34 (1H, m), 2.36-2. 
48 (1H, m), 3.56 (2H, br s), 4.21 (1H, dd, J = 11.4, 3.8 Hz), 5.69 (1H, 
d, J = 14.4 Hz), 5.73 (1H, d, J = 14.4 Hz), 7.20 (2H, d, J = 8.3 Hz), 7. 
28-7.48 (5H, m), 7.37 (2H, d, J = 8. 3 Hz). 

IR (ATR) cm" 1 : 3543, 2933, 1581, 1475, 1394, 1321, 1149, 1088, 1012, 723. 
MS m/z: 435 (M*+H). 
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FAB-MS: 435.1252 (Calcd for C 20 H 24 C1N 4 0 3 S : 435.1258). 

mmm 197: 2-^>>w-5- [1- (4-^au^>^f>xj^^jv) v 

^pa^] -2H-rh7 > /-Jl/ 




6- (2-^>yJI/-2H-fh7y-iV-5 — 1 )V) -6- [ 
7:cX;i/) 7JU*X - 1 -✓Mf-y-/ — )\, (145 mg, 0. 33 mmol) <DV)V3L> 
(3 ml) igtCyjy / f U> MJ - n - 7^MX*7> (179 mg, 0. 67 mmo 
1) <DV)VX.y (3 ml) »*&Jn*.&«, 7B#F B 1MM0fELfCo KtftfE<&ifo££i& 

^f-KlttU ^+r> : »SfeX5 1 ;U=4 : 1 0^fc^H&«EE«*S 

(78 mg, 0.19 mmol, 56 X) ^SfeH^tLTffc. 
'H-NMR (400 MHz, CDC1 3 ) <5 : 0.99-1.14 (2H, m), 1.21-1.36 (1H, m), 1.52-1. 
62 (1H, a), 1.75-1.82 (2H, m), 2.15-2.25 (2H, m), 2.69-2.76 (2H, m), 5.7 
2 (2H, s), 7.07 (2H, d, J = 8.8 Hz), 7.11 (2H, d, J = 8. 8 Hz), 7.34-7.47 
(5H, m). 

IR (ATR) cm" 1 : 2939, 1579, 1477, 1396, 1317, 1144, 1084, 1012, 756. 
MP: 133-1341C. 

Anal. Calcd for C 20 H 21 C1N 4 0 2 S: C, 57.62; H, 5.08; CI, 8.50; N, 13.44. Fou 
nd: C, 57.74; H, 5.14; CI, 8.51; N, 13.37. 
MS m/z: 417 (MM-H). 

19 8: 3- [ (4-^7DD7x-^) TJj/frXHj -3- (2, 5-v 

7MD7x^) -l - ( i - tf □ u it - m -i-yo/w> 
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o=s=oo 

<> 

CI 

2THWc3 - [ (4-^OP7xZJV) 7Jl//fc-;H -3- (2, 
5 -^^JU^P^o:^^) /Dt!t>i (200 mg, 0.554 mmol) &y^DD^^ 
> (6 ml) fcJgflfLifrffc^:*-— ;W (162 1, 2.22 mmol) ^JjPAfe^, ^*ST24 

mmmwLfco fcmm&mm&m^, '&t>nttm&p?nn*?> (6 mo k 

i#£?U eD'Jy> (185 1, 2.22 mmol), 43J:^hUX^T5> (309 1, 
2.22 mmol) £jD;lfc^, ^UT20#^Jt#l^c. £J«£:x^na;*^>-r#fR 
7k, ^fP^bT> ; E-^A7jc^^ &£0^:&&7KTMi;&#L/i o ©ItM 

&m (192 mg, 0.463 mmol, 84%) £&rfefH£l£ifl£ ItHfc. 
'H-NMR (CDC 1 3 ) 6 1.80-1.90 (2H, m), 1.96-2.03 (2H, m), 3.06 (1H, dd, J 
= 16.4, 9.8 Hz), 3.28-3.57 (5H, m), 5.25 (1H, dd, J = 9.8, 3.7 Hz), 6.81 
(1H, td, J = 9. 1, 4.4 Hz), 6.91-6.98 (1H, m), 7.18 (1H, ddd, J = 8. 6, 5. 
4, 3.2 Hz), 7.38 (2H, d, J = 8. 6 Hz), 7.53 (2H, d, J = 8. 6 Hz). 
IS (ATR) cm' 1 : 2949, 1633, 1583, 1495, 1442, 1396, 1346, 1308, 1277, 121 
1. 1147, 1014, 822, 769, 708, 615, 536, 472. 
ts>: 122-125 0 C. 
WS m/z : 414 (M*+H) . 

FAB-MS: 414.0769 (Calcd for C 19 H 19 C1F 2 N0 3 S : 414.0742) 

Anal, calcd for C 19 H I8 C1F 2 N0 3 S: C, 55.14; H, 4.38; CI, 8.57; F, 9.18; N, 3. 
28; S, 7.75. Found: C, 55.22; H, 4.50; CI, 8.44; F, 9.00; N, 3.39; S, 7. 
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mti&m 19 9: 4- [ (4-^DD7x^) TJI/frn;!/) -4- (2, 5-5? 
7MD7x^l/) fflg t -T^U 

o=s=o 

CI 



H»J5Tl#^n^c2- [ (4-^nn:7x-;i/) tjI/7Jn-;M3MI/) -i, 

4-> ? >';i/^-D^>-tf> (101 mg, 0.333 mmol) £N, N-y^fMMTS 
K (4 ml) IzmMl-. TW^mt-^fr (146 1, 1.00 mmol), *5«J;tfl, 
8 -i^T+r'Hv'^P [5, 4, 0] ^7>-5 :? ir-7-X> (151 1, 1.00 mmol) 

suDAfca, aia-ciiiM«^L/fc. si£JM£?a^u ^nr^m^y^v 

yay'J*y;^7A7D?h^77^-f:#U -^^> : WBftX^P = 4:1 
i8WgPcfc9*§fc#a&»l8U «B2fc-&& (142 mg, 0.329 mmol, 99*) 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.40 (9H, s), 2.10-2.20 (1H, m), 2.23-2.35 

(2H, m), 2.65-2.76 (1H, m), 4.67 (1H, dd, J = 10.3, 4.4 Hz), 6.85 (1H, t 

d, J = 10.3, 4.4 Hz), 6.96-7.03 (1H, m), 7.24 (1H, ddd, J = 8. 6, 5.4, 3. 

2 Hz), 7.40 (2H, d, J = 8.3 Hz), 7.56 (2H, d, J = 8. 3 Hz). 

IR (ATR) cm" 1 : 2978, 1724, 1583, 1496, 1367, 1321, 1232, 1146, 1084, 101 

4, 829, 756, 710, 642, 629, 555, 471. 

MS m/z: 431 (M + +H). 

FAB-MS: 431.0904 (Calcd for C 20 H 22 C 1F 2 0 4 S : 431.0895) 

2 0 0: 4- [ (4-^nP7xli;U) TJV&^M ~ 4 - (2, 5-y? 

7j^d7i^) mm. 



V 0H 

0=S=0 



J 
CI 
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4- [ (4-^7DD7i-iW -4- (2, 5-i?7MD7i 

—)l>) BKt-^ (1.25 g, 3.33 mmol) ®y^DD^>« (10 ml) 

Mj7MD»i (5 mi) &fln*.&sk *a-c4i^mit^bfc. Rjfom&mmh 

#e>nfc@#SrS^mx^<fcOfl^L, SHaft^ (595 mg, 1.59 mmol, 4 
8X) ^iMmiLWc 

'H-NMR (400 MHz, CDCl 3 ) 5: 2.32-2.50 (3H, m), 2.71-2.81 (1H, m), 4.68 
(1H, dd, J = 9.3, 4.9 Hz), 6.86 (1H, td, J = 9.3, 4.4 Hz), 6.97-7.04 (1H, 
m), 7.21-7.27 (1H, m) , 7.40 (2H, d, J = 8. 6 Hz), 7.56 (2H, d, J = 8. 6 H 
z). 

IR (ATR) cm"': 2942, 1710, 1571, 1495, 1427, 1327, 1240, 1151, 1084, 101 
2, 916, 831, 789, 752, 710, 636, 555, 528, 463, 417. 
mp: 157-158 "C. 
MS m/z : 375 (M + +H) . 

Anal, calcd for C I6 H 13 C1F 2 0 4 S :C, 51.27; H, 3.50; CI, 9.46; F, 10.14; S, 8. 
56. Found: C, 51.18; H, 3.47; CI, 9.45; F, 10.32; S, 8.60. 

mmm 2 0 1 : 4- c (4-^pd7x-jh tjv^jv] -4- (2, 5-^ 
7Mn7i^) -1- a-gpui^Jk) - 1 - y^y > 




CI 



4- [ (4-^OD7i-;W 7JU*-;i/] -4- (2, 5-y7MD7x 
~)V) mm. (150 mg, 0.400 mmol) ©fh7t h*D77>it (4 ml) ICfcToU 
(40.1 1, 0.480 mmol), hUxWS> (61.2 1, 0.440 mmol), 4- 
y^f)l/7$y KUS» (10.0 mg, 0.0820 mmol), *3cfctKl -X^;P-3- (3- 
5?^f;P73 / WW*;^^ 5 K!ffltt& (84.5 mg, 0.440 mmol) *1mX 
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fc. #&nfcH#&tt«x^;p--'\^-y->«k.oiittftU, «BB<fc^» 07. o mg, 

0.227 mmol, 57*) £iMt^<bLT#fc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.78-1.93 (4H, m), 2.20-2.43 (3H, m), 2.69-2. 
78 (1H, m), 3.15-3.21 (1H, m), 3.25-3.30 (1H, m), 3.41 (2H, t, J = 6.8 H 
z), 4.84 (1H, dd, J = 8. 5, 5.6 Hz), 6.86 (1H, td, J = 9. 0, 4.6 Hz), 6.9 
5-7.02 (1H, m), 7.24 (1H, ddd, J = 8. 8, 5.6 3.4 Hz), 7.40 (2H, d, J = 8. 
5 Hz), 7.59 (2H, d, J = 8. 5 Hz). 

1R (ATR) of 1 : 3072, 2973, 2875, 1635, 1496, 1444, 1421, 1317, 1234, 117 
3, 1146, 1082, 1011, 877, 760, 737, 619, 559, 509, 469. 
mp: 134-135 t:. 
MS m/z: 428 (M + +H) . 

Anal, calcd for C 20 H 2() C1F 2 N03S:C, 56.14; H, 4.71; CI, 8.29; F, 8.88; N, 3. 
27; S, 7.49. Found: C, 56.01; H, 4.68; CI. 8.03; F, 8.64; N, 3.35; S, 7. 
63. 

mmm 202: 5- c (4-^dp7x-^) xjM^jij -5- (2, 5-^ 

o=s=o 0 

0 

CI 

T)V3>&m%l : s -78 Cfc*V>T, $mM5*V'&*>ntz2 - [ (4 -pun 
7i-JW Jl^^M -1, 4-^?;M-D^:>-fcf> (250 mg, 0.825 

mmol) <Di?X h*rz/X?>mt& (5 ml) \Zn-7*^)VV : ?-<7 A (1.57 M 
>&Wi, 578 1, 0.908 mmol) SrJnAfc. Fig-7 
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8 CfcJft^bfc. (142 mg, 0. 990 mmol) &fcJfcmiZtiQz. 

ft'&, Mtf5«rWlt»Lfc. Rf&miZfr&tiaZ.ft&. y^DD^^>TiffiL 

«b£„ #SnfcSS*fh7tHD77> (4 ml) fc»#U tK 
BUfcU^tfA (19.8 mg, 0.825 mmol) tKM? (2 ml) 1k J mXTz$k. WBL^\m 

mmwvfco imj£m.m-emmzistz'&. ^nu^^>^mmvtt. mmmz 

feWKx^-^IJ-^JzOHISftb, mmt^m (139 mg, 0.357 mmol, 43*) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.53-1. 55 (2H, m), 2.12-2.23 (1H, m), 2.32-2. 
54 (3H, m), 4.52 (1H, dd, J = 11.5, 3.7 Hz), 6.84 (1H, td, J = 9. 0, 4.4 
Hz), 6.96-7.02 (1H, m), 7.23-7.28 (1H, m), 7.38 (2H, d, J = 8. 3 Hz), 7.5 
3 (2H, d, J = 8.3 Hz). 

IR (ATR) cm" 1 : 2945, 1693, 1585, 1495, 1427, 1323, 1296, 1238, 1211, 115 
3, 1086, 1012, 949, 829, 750, 708, 628, 542, 463. 
mp: 151-152 <€. 
MS m/z: 389 (M + +H). 

Anal, calcd for C 17 H 15 C1F 2 0 4 S:C, 52.51; H, 3.89; CI, 9.12; F, 9.77; S, 8.2 
5. Found: C, 52.36; H, 3.88; CI, 9.14; F, 9.75; S, 8.37. 

mmm 203: 5- [ (4-^dd7x^) tjv^m -5 - (2, 5-^ 




ci 

7JlzT>nm^T. -15 'CJd&^T, 5- [ (4-^DD7i-JW XJlft- 
)\A -5- (2, 5-y7MD7x^) - 1 (130 mg, 0. 334 mmo 
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1) ©fh7kh'077>»iB! (4 ml) IdN -^)]rE)V^ U > (38.5 1, 0.35 
1 mmol), &£^aDi§$H V:/^ (45.8 1, 0.351 mmol) £*n*_7t^ -1 
5 < CT5^r B m#Lfeo £jM£fc?D'Jv> (33. 5 1, 0.401 mmol) £}JD*., ^ 

^*1t>cfcD?f^llU ^lB{k-&#I (128 mg, 0.290 mmol, 87*) £*S££M#*£ 

'H-NMR (400 MHz, CDC 1 3 ) 6: 1.52-1.66 (2H, m), 1.80-1.88 (2H, m), 1.91-1. 
98 (2H, m), 2.15-2.34 (3H, m), 2.41-2.50 (1H, m), 3.34 (2H, td, J = 6. 8, 
2.4 Hz), 3.41 (2H, t, J = 6. 8 Hz), 4.55 (1H, dd, J = 11.7, 2.9 Hz), 6.8 
1 (1H, td, J = 9.0, 4.4 Hz), 6.93-7.00 (1H, m), 7.22-7.28 (1H, m), 7.38 
(2H, d, J = 8. 5 Hz), 7.52 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm" 1 : 2941, 2883, 1635, 1583, 1496, 1441, 1315, 1277, 1244, 121 
5, 1180, 1146, 1082, 1038, 1014, 829, 787, 752, 710, 631, 548, 519, 480, 
440. 

mp: 125-126 *C. 
MS m/z: 442 (M + +H). 

Anal, calcd for C 21 H 22 C1F 2 N0 3 S:C, 57.07; H, 5.02; CI, 8.02; F, 8.60; N, 3. 
17; S, 7.26. Found: C, 57.04; H, 5.13; CI, 8.03; F, 8.64; N, 3.29; S, 7. 
39. 

###J 3 7 : ( 1 - hfPUv-;!/) - 1 > 

o 

yjv^ymmmrf, -15 m^x, 6-^p^fn u.oo g, 5.52 mmoi) 
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Ofh7tFD77>ii (35 ml) KN-^^U^M^'J > (606 1, 5.52 m 
mol), *«k^DDj«K>rv^;P (757 1, 5.80 mnol) SrjQ*.fc&. -15 "C 
T5^rait^bfCo JEJ6ttfcl£D»J$?> (484 1, 5.80 mmol) SrJn*., -15 TCT? 

3rif> : K^X^;P = l:2*ffl«J;0»;fc#liS»«U «BBfb£& (1.18 g, 
5.04 mmol, 91%) ^M^m^Mii LT»&. 

'H-NMR (400 MHz, CDC 1 3 ) 6: 1.77-2.00 (8H, m), 2.29 (2H, t, J = 7.3 Hz), 
3.39-3.48 (6H, m). 
MS m/z: 234 OT+H). 

mmm 204: 6- c (4-^dd7x^) ^m^pj -6- (2, 5-$? 



7;H*>£H&T» -78 Cfc^Wr, ^»!l5Tt#e»tl7c2- [ (4-^700 
7i-JW 7Jl/*x )V*?-)V\ -1, 4-> ? 7;^o^:>-k*> (303 mg, 1.00 m 
ioi)cDy^h + yX^>ig^ (6 ml) i!n-WJf7A (1.57 M 
mm, 701 1, 1.10 mmol) £J0;l7Co EJSSc££iB*T#H&L'fcg^ 3^-78 
CiC^LfCo (1 -\ZUW~)V) - 1~1>? y> (281m 

g, 1.20 mmol) ^JK^ICjJDAfc^. ^MT20NfW«^Ufc. J5jfo$tfC7k£Jjn*. 




ci 
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mt&W (385 mg, 0.844 mmol, 84X) ^iWtltUfc. 
'H-NMR (400 MHz, CDC1 3 ) <5 : 1.25-1.37 (2H, m), 1.58-1.75 (2H, m), 1.80-1. 
88 (2H, m), 1.91-1.97 (2H, m), 2.07-2.16 (1H, m), 2.20 (2H, Id, J = 7. 6, 
3.2 Hz), 2.41-2.50 (1H, m), 3.35 (2H, t, J = 6.8 Hz), 3.43 (2H, t, J = 
6.8 Hz), 4.50-4.56 (1H, m), 6.83 (1H, td, J = 9.0, 4.4 Hz), 6.94-7.01 (1 
H, m), 7.24 (1H, ddd, J =8.8, 5.4, 3.2 Hz), 7.38 (2H, d, J = 8. 8 Hz), 7. 
53 (2H, d, J = 8. 8 Hz). 

IR (ATR) cm" 1 : 2952, 1626, 1493, 1441, 1321, 1232, 1 149, 1086, 1014, 820, 
768, 631, 528, 469. 
mp: 135-136 "C. 
MS m/z: 456 (M + +H). 

Anal, calcd for C 22 H 24 C1F 2 N0 3 S:C, 57.95; H, 5.31; CI, 7.78; F, 8.33; N, 3. 
07; S, 7.03. Found: C, 57.73; H, 5.20; CI, 7.76; F, 8.31; N, 3.13; S, 7. 
14. 

m mm 205: 7- r_ (4-^dd7x^) zJk^M -7- (2, 5-^ 



T)Vzi>nm%l : > -78 CH&^T, H»!l5-r#^nfe2- [ 
7i-JW XJlft—Jl^^M -1, 4-^yjl^U^>-^> (1.00 g, 3.30 m 
mol) <Di>^ h*yl^« (20 ml) Cn -^JP'J^A (1.57 M '\=W> 
mt&, 2.31 ml, 3.63 mmol) ^iUXTco KJ&ffc££i&3;"e#ifll/fc&, S^-78 
CC^l/fc. 6-7'o : &A^>il^ (706 1, 3.96 mmol) &E.mmz 
*n*.fc^ MT18ll#MiJ|^Lfe. S^tC7K*JDAfcS&, ^dd^^>T» 
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j&gU !XfMI:«l)ibT#/:. #£n7cx;wl/#:£^r^h KD77 
> (20 ml) K^filU 7KM:U^A (96.0 mg, 4.00 ramol) (6 ml) 

a«ib7c 0 #e)n^@#:^imx^;i/-^^it>j;Dsis^b, mmt^m (93 

1 mg, 2.23 mmol, 68*) ^ifeSf tbTffc. 

'H-NMR (400 MHz, CDCl 3 ) 6: 1.22-1.90 (7H, m), 2.30 (2H, t, J = 7.3 Hz), 
2.40-2.48 (1H, m), 4.51 (1H, dd, J = 11.7, 2.9 Hz), 6.83 (1H, td, J = 9. 
0, 4.4 Hz), 6.94-7.01 (1H, m), 7.22-7.26 (1H, m), 7.38 (2H, d, J = 8. 5 H 
z), 7.53 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm" 1 : 3487, 2941, 2860, 1728, 1496, 1414, 1321, 1217, 1 176, 114 

9, 1086, 1014, 818, 787, 756, 633, 536, 478. 

mp: 72-76 X: 

MS m/z: 417 (M + +H). 

Anal, calcd for C I9 H 19 C1F 2 0 4 S 0. 5H 2 0:C, 53.59; H, 4.73; CI, 8.32; F, 8.92; 
S, 7.53. Found: C, 53.83; H, 4.67; CI, 8.39; F, 8.94; S, 7.72. 

2 0 6: 7- [ (4-S7UU7^ZL)l) TJl/frxJt/) -7- (2, 5->* 

7)l3ruy3L-)V) -l - (i -gnu i?-)V) -\-s\-J5> J> 



7)i3>nmmrf. -15 x:\z^x, 1- [ (4-^dd7i-jw tji^x 

M -7- (2, 5-y7^D7irjW ^Zf$>W. (195 mg, 0.468 mmol) 
Cfh7tK077« (5 ml) l:N-^WMU> (53.9 1, 0.491 m 
molK iScfctf* numiM V^P (64.1 1, 0.491 mmol) ZmA.fzW:. 
-15 T:T5#P B lJ£#Lfco SMlien'JvV (46.9 1, 0.562 mmol) £7JDA, 
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$jg L fco $ e> nfcgSSfc* 77r>a->'J* ¥M 7A^nTh^77^f-(i#U 

ftX^;U-^*1)->J;0?f*SfiU SIB<b^-«5 (171 mg, 0.364 Dunol, 78*)££l 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.21-1.43 (4H. m), 1.54-1. 67 (2H, m), 1.80-1. 
98 (4H, m), 2.03-2.15 (1H, m), 2.19 (2H, t, J = 7. 6 Hz), 2.38-2.46 (1H, 
m), 3.36 (2H, t, J = 6.8 Hz), 3.44 (2H, t, J = 6. 8 Hz), 4.51 (1H, dd, J 
= 11.5, 2.9 Hz), 6.83 (1H, td, J = 9.0, 4.4 Hz), 6.94-7.01 (1H, m), 7.23 

(1H, ddd, J = 8.8, 5.4, 3.2 Hz), 7.38 (2H, d, J = 8. 8 Hz), 7.53 (2H, d, 

J = 8. 8 Hz) . 

IR (ATR) cm"': 2960, 1630, 1583, 1496, 1442, 1315, 1228, 1196, 1149, 108 

6, 1011, 872, 841, 822, 787, 756, 633, 536, 467. 

mp: 106-106 

MS m/z : 470 (MHH) . 

Anal, calcd for C 23 H 26 C1F 2 N0 3 S:C, 58.78; H, 5.58; CI, 7.54; F, 8.08; N, 2. 
98; S, 6.82. Found: C, 58.53; H, 5.49; CI, 7.66; F, 8.19; N, 3.06; S, 8. 
82. 

mmm 2 0 7 : 3- [ x;i/frx;P] -3- (2, 5-^ 

y)l^ruy^.-)V) - 1 -7°nyy- )V 



rO'CK&^T. *»!I2 5T#e>tlfc3 - [ ( 4 - 2 □ □ 7 x X 
-3- (2, 5-y7Mo7xZJW 7°D tf^^x^U (1.31 g, 
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3.37 mmol) ©fh7th'D77>^ (10 ml) K**fls»J ^ hTT ~0 
A (1.0Mfh7th*D77>iE 6.74 ml, 6.74 mmol) &mThtt&* 

it&. -M.u^nmm.wvtco mthvtcmw^^m, mzntzmmzx-^jv 
n^nr^mm^mmx.^JU-^-^y^Dnf^^^ ffiSBffr&fc (397 mg, 1.14 

mmol, 3430£&|fi@#:<hbT#fco 

: Tivziymmmrt. -n cc&^t, §i»ii5T#£>n7t2- c (4- 

^dp7i^W -1, 4-^yj^u^y-\fy (2.00 g, 

6.60 mmol) 0y^h + yl^« (50 ml) fCn -T^l/'J^A (1.57 M 
^1*>i«, 4.62 ml, 7.26 mmol) £fin*.fco ;K^fl££^£T#*SU 15 

ftmwtftvtio Kjfo®m&-n azfttvv, t-^jv- (2-3-K 

X-^Jlttis) V^J-fri/^y (2.08 g, 7.26 mmol) ©y7^yl^>^i 
(5 ml) £j!]Q*_£^ ^MT^ISPtSM^LTCo S^MtCTKSJP^fc^, X— r" 

hif?7J~ (A+f>:»^ = 7:1) KttU i^Mtt^t/^^L/io 
#6tirctt^Sr^h^t FP77> (50 ml) KJtfllbfc^ y^it^h^^ 
^T^-^A (1 M rh7hH077>^i, 14.5 ml, 14.5 mmol) £jJQx. 

Ace ^^^2 0r B m^b7c^, mi&z'gizLtc. nznrcmfe&zspnu*? 
y\zmm^ mmmm. &<kzsmm-km7kxm#.&i&i>fr a mm-?¥*y 
7at«, mmo, nznrzmm*yvx'f)i/j37&t7n'?htf7-7j--iz 

#U 'v*1*>: B$|X3\M/ = l:l^ffi^£0#fc#M£it*SU 1gfE^#) 
(2.07 g, 5.82 mmol, 88$) 5r*Sfeia#<h UTtffeo 

'H-NMR (CDClj) 6 2.27 (1H, ddd, J = 19.3, 10.3, 5.1 Hz), 2.72 (1H, ddd, 
J = 19.3, 9.0, 3.9 Hz), 3.48 (1H, td, J = 10.5, 4.4 Hz), 3.85 (IH, td, 
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J = 10.5, 5.1 Hz), 4.85 (1H, dd, J = 10.3, 3.9 Hz), 6.84 (1H, td, J = 9. 
0, 4.4 Hz), 6.95-7.02 (1H, m), 7.23-7.27 (1H, m), 7.31 (2H, d, J = 8. 5 H 
z), 7. 55 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm"': 3519, 3043, 2964, 2922, 2875, 1576, 1495, 1427, 1396, 130 
8, 1186, 1147, 1084, 1036, 957, 895, 818, 786, 752, 708, 625, 521, 467. 
mp: 147-149 ° C. 
MS m/z: 347 (MM-H). 

Anal, calcd for C 15 H I3 C1F 2 0 3 S :C, 51.95; H, 3.78; CI, 10.22; F, 10.96; S, 
9.25. Found: C, 51.89; H, 3.75; CI, 10.15; F, 10.90; S, 9.36. 

mmm 2 0 8 : 3- c u-^pp^x^) -3- (2, s->» 



3- [ (4-^Pn^x-;U) 7J|/*-;i/| -3- (2, 5-y7Mo7i 
n;i/) -l-yn/NV— )V (150 mg, 0.432 mmol) ^7DD^^> (4 ml) \Z 
mMV, h'JX^;P75> (63.2 1, 0.454 mmol), &&.TS>7 P P$«4 - ~ h 
D7IZJI/ (91.7 mg, 0.454 mmol) &lJQ^fc'&* ^T20P#r B ljt# L7c 0 
T\ Kfom\Z\£uW> (43.2 1, 0.518 mmol), £>&Z$ h U > (72. 

i i, 0.518 mmol) ^xtzfe. m&T~\mfflm&isfco K^m^mmv, m*> 

W^OBSSU mZit&W (84.0 mg, 0.189 mmol, 4430 £&E£#M*l£.fI> 

'H-NMR (400 MHz, CDC 1 3 ) 6: 1.77-1.88 (4H, m), 2.37-2.47 (1H, m), 2.75-3. 
84 (1H, m), 3.09-3.20 (2H, m), 3.28-3.34 (2H, m), 3.89 (1H, ddd, J = 11. 
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3, 8.3, 4.4 Hz), 4.22 (1H, dt, J = 11.3, 5.6 Hz), 4.70 (1H, dd, J = 11.3, 
3.6 Hz), 6.83 (1H, td, J = 9. 1, 4.4 Hz), 6.95-7.02 (1H, m), 7.20-7.26 
(1H, m), 7.39 (2H, d, J = 8. 6 Hz), 7.54 (2H, d, J =8.6 Hz). 
IR (ATR) cm"': 2974, 2879, 1685, 1585, 1496, 1427, 1373, 1306, 1178, 114 
9, 1091, 816, 766, 754, 710, 631, 553, 523, 467, 444. 
mp: 109-110 *C. 
MS m/z: 444 (M + +H). 

Anal, calcd for C 2D H Z0 C1F 2 N0 4 S: C, 54.12; H, 4.54; CI, 7.99; F, 8.56; N, 3. 
16; S, 7.37. Found: C, 53.93; H, 4.49; CI, 8.00; F, 8.50; N, 3.22; S, 7. 
37. 

nmm 209: 3- c (4-^aD7x-ji/) xjit^-m - 3- (2, 5-^ 



$m®\2 O 7T#e>n/c3 - [ (4-^007i-JW TJl/*- Jl] -3~ 
(2, 5-y7MD7i-JW - 1 -7°nm/— Jl (150 mg, 0. 432 mmol) £ 
z/2uu*9> (4 ml) lZ'mMl>. h'JX^;i/7^> (63.2 I, 0.454 mmol), 
£<£^PDii4-^hP7x-^ (91.7 mg, 0.454 mmol) ^iBXtd^k, ^ 
ST'l8^K^L7Co fr^T\ JK^(CN-^>^;Utf^^>?> (90.3 1, 0.5 
18 mmol), ^tfh 'Jxf^75> (72.1 1, 0.518 mmol) &]mXfz.'&, 

e^Lfeo mzntcm&mfazx.? y-Mzmmm. lmizmm (0.5 mi) & 




HCI 
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(132 mg, 0.226 mmol, 525K) ^m^MWt LTf#7c. 
'H-NMR (400 MHz, CDC1 3 ) 5: 2.35-2.45 (1H, br m), 2.56-2. 72 (2H, br in), 
2.79-2.88 (1H, m), 3.28-3.40 (2H, m), 3.63-4.28 (8H, m), 4.60 (1H, dd, J 

= 10.8, 3.9 Hz), 6.82 (1H, td, I = 9.1, 4.4 Hz), 6.96-7.02 (1H, m), 7.1 
8-7.26 (1H, br m), 7.39 (2H, d, J = 8. 6 Hz) , 7.45-7.53 (5H, m), 7.58-7. 6 
4 (2H, br). 

IR (ATR) cm"': 2958, 2708, 2675, 1701, 1583, 1495, 1423, 1321, 1255, 121 
7, 1 153, 1 142, 1092, 951, 827, 752, 700, 627, 555, 525, 468. 
mp: 184-189 V. 
MS m/z: 549 (M + +H). 

Anal, calcd for C 27 H„C1F 2 N 2 0 4 S HC1 :C, 55.39; H, 4.82; CI, 12.11; F, 6.4 
9; N, 4.78; S, 5.48. Found: C, 55.11; H, 4.80; CI, 11.92; F, 6.36; N, 4. 
85; S, 5.54. 

mmm 210 : 3- [ (4-^dp7x-;u) xji^-m -3- (2, s->? 




CI 



mmm2 0 7xn^nrc3- c -3- 

(2, 5-y7MD7i^) -1-^o/W— )V (150 mg, 0.432 mmol) £ 
is2uu*$> (4 ml) hUX^7^> (63.2 1, 0.454 mmol), 

43cttX^ao!lt^4-- ^71^ (91.7 mg, 0.454 mmol) £iJD*.£:^ £iS. 

X'2ommmwvrzo #^-e, KmmizN - ^jujl? / -)ir ^> (41.6 1, 0. 

518 mmol). &&Z$h Ux^MUTS. > (72.1 1, 0.518 mmol) &mz.fz'&. ^iS 
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&»H&U S!E{fr&«l (136 mg, 0.304 mmol, 70*) &iM^ltLT#fc. 
'H-NMR (400 MHz, CDC1 3 ) 6 : 2.33-2.48 (1H, br m), 2.77-2.97 (4H, m), 3.2 
7-3.43 (2H, br m), 3.68-3.78 (2H, br s), 3.87-3.98 (1H, br m), 4.19-4.30 
OH, br m), 4.65-4.77 (1H, br in), 6.84 (1H, td, J = 9. 1, 4.4 Hz), 6.95- 
7.02 (1H, m), 7.21-7.26 (1H, in), 7.39 (2H, d, J = 8. 8 Hz), 7.54 (2H, d, 
J = 8.8 Hz). 

IR (ATR) cm" 1 : 3423, 2943, 1685, 1583, 1495, 1317, 1279, 1215, 1147, 108 
0, 1012, 827, 754, 708, 627, 555, 467. 
MS m/z: 448 (M + +H). 

EI-MS: 447.0699 (Calcd for C 19 H 20 C1F 2 N0 5 S: 447.0719) 

mmrn 211 : 3- [ u-^pp^x^) xji^-m -3- (2, 5-5? 



^MM2 0 7Tf#e>nfc3 - [ (4-^DD7i-JW TJl/tf^ )l] - 3- 
(2, 5-y7MD7x-jW - 1 -ZfurtJ—)\, (150 mg, 0.432 mmol) £ 
WUU**?y (4 ml) izmmV. MJX^75> (63.2 1, 0.454 mmol), 
&£Z$?nnmm.4-- hn7x-^ (91.7 mg, 0.454 mmol) £in*.fct£, ^ 
ST20B#M#Ufe o S^{C^e;i/^U> (45.1 1, 0.518 mmol). & 

HJX3MU7a> (72.1 1, 0.518 mmol) £JJD*.7c^ ^iST2P#P B Ut#tx 




ci 



305 



WO 03/055850 



• 



T/JP02/13792 



<fcD?f«gliU (123 mg, 0.267 mmol, 62S) ^iM^itbt 

'H-NMR (400 MHz, CDC 1 3 ) 5: 2.39-2.48 (1H, m), 2. 79-2.88 (1H, m), 3.19-3. 
47 (4H, br), 3.52-3.70 (4H, br s), 3.97 (1H, ddd, J = 11.2, 8.3, 5.1 Hz), 
4.23 (1H, dt, J = 11.2, 5.6 Hz), 4.65 (1H, dd, J = 11.2, 3.4 Hz), 6.84 
(1H, td, J = 9.0, 4.6 Hz), 6.97-7.03 (1H, m), 7.22-7.26 (1H, m), 7.40 (2 
H, d, J = 8. 5 Hz), 7.53 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm" 1 : 3086, 2864, 1684, 1576, 1498, 1469, 1427, 1311, 1281, 124 
0, 1221, 1178, 1142, 1080, 837, 773, 752, 710, 633, 557, 528, 471. 
mp: 140-141 <C. 
MS m/z: 460 (MHH). 

Anal, calcd for C 20 H 20 C1F 2 N0 5 S:C, 52.23; H, 4.38; CI, 7.71; F, 8.26; N, 3. 
05; S, 6.97. Found; C, 51.95; H, 4.29; CI, 7.80; F, 8.32; N, 3.12; S, 7. 
12. 

mmm 212: 3- c (4-^dd7x-^) tjvj^m -3- (2, 5-^ 



il^J2 0 7t-#^nfc3- [ (4-^DD7i^) 7Jl/tf-;U] -3- 
(2, 5 -Vy)V^ruyjL-)V) -l-^D/W— )l> (150 mg, 0.432 mmol) & 
Wuu*$y (6 ml) hijl^75> (63.2 1, 0.454 mmol), 

*3cfc0^cm!li&4-- hD7x^P (91.7 mg, 0.454 mmol) £ria*.fc&, M 

m.-e\mmmftisfc. Kj^wzN-y^-j^^^> (79.1 1, 0.5 
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18 mmol), *5cfct» 'JX^P75 > (72.1 1, 0.518 mmol) £j&n*.fc&> ^fU 

>:g£i?X3MU = 4:l»fflffl^om#iIi£**&b£. H^n^iift^ixf 
;p->\^>j;OSISttU SSB'fb'&«» (158 rag, 0.295 mmol, 68X) &M&n 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.40-2.50 (1H, m), 2.80-2.89 (1H, m), 3.00-3. 
15 (4H, br s), 3.37-3.65 (4H, m), 3.98 (1H, ddd, J = 1 1. 2, 8. 3, 5. 1 Hz), 
4.24 (1H, dt, J = 11.2, 5.6 Hz), 4.67 (1H, dd, J = 11.2, 3.9 Hz), 6.84 
(1H, td, J = 9.0, 4.6 Hz), 6.89-6.93 (3H, m), 6.95-7.03 (1H, m), 7.23-7. 
32 (3H, m), 7.39 (2H, d, J = 8. 3 Hz), 7.54 (2H, d, J = 8. 3 Hz). 
IR (ATR) cm" 1 : 2829, 1687, 1599, 1581, 1495, 1437, 1321, 1223, 1151, 1 13 
0, 1084, 1001, 930, 814, 758, 692, 634, 552, 469. 
mp: 127-129 *C. 
MS m/z: 535 (M + +H). 

Anal, calcd for C 26 H 25 C1F 2 N 2 0 4 S:C, 58.37; H, 4.71; CI, 6.63; F, 7.10; N, 5. 
24; S, 5.99. Found: C, 58.28; H, 4.86; CI, 6.56; F, 7.17; N, 5.30; S, 6. 
13. 

mmm 213: 3- c (4-^p7x-j^ tju^-;!/) -3- (2, 5-v 
mm 



mMM2 O 7Tf#e>*lJt3 - [ (4-^D07ir;W 7,)\sfcZL)V\ -3- 
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(2, 5-/7MD7x-Jl/) -l-^PAV-;i/ (150 mg, 0.432 mmol) £ 
y^DD^^> (4 ml) £j®fl?U HJX5^7=:> (63.2 I, 0. 454 mmol) , 
*mPDii4-ZhD7i^ (91.7 mg, 0.454 mmol) £2JQAfc^> ^ 
*UT180#P B 1jt#t^Co >K«£N-*5F-;i,fcf^v> (57.4 1, 0.518 

mmol), $5&ZSh UlfJl/75> (72.1 1, 0. 518 mmol) $riD^fe^ ^T2 

: = 30:l»m&£9#fc#H&ift*8L£. t#e>*l£III#:£x 

^y-JWc»»bl«j£ifiHS-x^y-;i/ (2 ml) iiSHtfc. 
»Snfc@#&Bft!Sx^T?5feitU Sffiffr&ft (96.9 mg, 0.1 89 mmol, 44%) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2. 37-2.47 (1H, m), 2.60-2.92 (8H, m), 3.20-4. 
30 (6H, m), 4.62 (1H, dd, J = 10.0, 3.4 Hz), 6.85 (1H, td, J = 9. 0, 4.4 
Hz), 6.98-7.05 (1H, m), 7.19-7.28 (1H, m), 7.39 (2H, d, J = 8.8 Hz), 7.5 
1 (2H, d, J = 8.8 Hz). 

IR (ATR) cm" 1 : 2387, 1699, 1583, 1496, 1473, 1425, 1317, 1255, 1232, 117 
6, 1149, 1084, 978, 829, 758, 710, 629, 555, 467. 
MS m/z : 473 (M + +H) . 

Anal, calcd for C 21 H 23 C1F 2 N 2 0 4 S HC1 0. 25H 2 0 :C, 49.08; H, 4.81; CI, 13.80; 
F, 7.39; N, 5.45; S, 6.24. Found: C, 49.03; H, 5.01; CI, 13.31; F, 7.31; 
N, 5.54; S, 6.28. 

mmm 214: 3- [ (4-7dd7x^) tjv^zM -3- (2, 5-^ 
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0=S=0 0 
CI 

£MM2 0 7T#e>ftfc3- [ (4-^DD7i"JW 7JI/*x;i/] -3- 
(2, 5-y7MD7x^W -l-^D/V-^ (200 mg, 0.576 mmol) £ 
v^DP^^> (4 ml) HJX3^U75> (84.2 1, 0.605 mmol), 

*Scktf#DDJSIB&4-— hD7i-;i/ (122 mg, 0.605 mmol) ^D^fe^ £i& 
TT18l$H«#l,fc. RjM^aT^xTTk (2.5 ml) £JnA7t|£, £fiT3P# 

(156 mg, 0.353 mmol, 61*) &m&m£m&£VT&rc. 
'H-NMR (400 MHz, CDC1 3 ) <5 : 2.34-2.44 (1H, m), 2.77-2.86 (1H, m), 3.89 
(1H, ddd, J = 11.0, 9.0, 5.1 Hz), 4.19 (1H, dt, J = 11.0, 5.6 Hz), 4.53 
(2H, br s), 4.69 (1H, dd, J = 11.0, 3.9 Hz), 6.84 (1H, td, J = 9.0, 4.4 
Hz), 6. 97-7.03 (1H, m), 7.24 (1H, ddd, J = 8. 8, 5.4, 3.2 Hz), 7.40 (2H, 
d, J = 8.5 Hz), 7.54 (2H, d, J = 8. 5 Hz). 

1R CATR) cm" 1 : 3452, 3263, 1734, 1606, 1493, 1396, 1313, 1230, 1144, 108 
0, 1051, 957, 829, 795, 752, 623, 553, 465. 
bd: 139-140 XZ. 
US m/z: 390 (M*+H). 

Mai. calcd for C 16 H U C1F 2 N0 4 S:C, 49.30; H, 3.62; CI, 9.10; F, 9.75; N, 3. 
59; S, 8.23. Found: C, 49.13; H, 3.53; CI, 9.19; F, 9.86: N, 3.68; S, 8. 
35. 

2 15: 3- [ (4-^DD7x^) 7>)\,ft-)V) -3- (2, 5 - v 
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A 

0=S=0 0 

) 

CI 



2 0 7tf6nfc.3- [ (4-^7DD7x-;U) TJl^-jl,] -3- 
(2, 5-y7MD7i"JW -1-7°PAV— ;U (200 mg, 0. 576 mmol) * 
■^DD^^> (4 ml) izmmV. hUX^;U7'^> (84.2 1, 0.605 mmol), 
*5ct^PD^4 --hD7i- ;l/ (122 mg, 0.605 mmol) ^iP^.7c^ gjg 

~eimfflm&isfz.o Kfomz^T-jur^y (2.00 Mrh7tFD77> 

2.0 ml, 4.00 mmol) ^mXtcWi. ^T24P#p B lJf #L7c, fcfo 
\z^=f-)V7^y (2.00 M^h^t Vay^ymm, 3.0 ml, 4.00 mmol) £Jn 

^f-^ttU ^>:il!XfJl/= 3:2 ^diglU D#fc#li£Mb7Co $ 

^ffl)(CT)KMb> ^12^^ (62.1 mg, 0.154 mmol, 27*) &m&mW%on£ 

'H-NMR (400 MHz, CDC1 3 ) 6 : 2. 32-2.45 (1H, m) , 2.60-2.85 (4H, m), 3.83-3. 
90 (1H, m), 4.19 (1H, dt, J = 11.0, 5.4 Hz), 4.49 (1H, br s), 4.68 (1H, 
m), 6.84 (1H, td, J = 9. 0, 4.4 Hz), 6.96-7.02 (1H, m), 7.20-7.26 (1H, m), 
7.39 (2H, d, J = 8.5 Hz), 7.54 (2H, d, J = 8. 5 Hz). 
IR (ATR) cm" 1 : 3403, 1709, 1527, 1496, 1477, 1317, 1248, 1147, 1086, 101 
2, 827, 754, 629, 555, 467. 
MS m/z: 404 (M + +H) . 

FAB-MS: 404.0551 (calcd for C I7 H I7 C1F 2 N0 4 S: 404.0535) 
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H»J 2 16: 3- [ (4-^an7xZJl/) -3- (2, 



mifcm2 o Tcmt>ntc3- c (4-^dd7i-;i/) tjv*— >h -3- 

(2, 5 -v^Jl^D^a:- ;W -l-^D/V-Jl/ (200 mg, 0.576 mmol) £ 
y^DD^^> (4 ml) fcMf^U hUX^;UT5> (84.2 1, 0.605 mmol), 
&£Z$t7Uum&4 ha7x-Jl/ (122 mg, 0.605 mmol) £}JD*-fc&> 

T6Btrpm^b^c sc«~5o% ^^^;i/T^>tk^ (2 mi) *mz.rc'&. m. 
ux^mmmwLt^ zziz. 50% i^^^)i7^>7^mm a mi) ^m^r^ 

m^ji = d-.imu&ffi&iontcftm&mm^. mmt&vo asi mg, 0.362 mmoi, 

63*0 ^ife»ItlT#fe. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.38-2.46 (1H, m), 2.70-2.88 (7H, m), 3.89 
(1H, ddd, J = 11.2, 8.3, 4.9 Hz), 4.21 (1H, dt, J = 11.2, 5. 6 Hz), 4.69 
(1H, dd, J = 11.2, 3.9 Hz), 6.83 (1H, td, J = 9.0, 4.4 Hz), 6.95-7.02 (1 
H, m), 7.23 (1H, ddd, J = 8. 8, 5.4, 3.4 Hz), 7.39 (2H, d, J = 8. 5 Hz), 7. 
54 (2H, d, J = 8.5 Hz). 

IR (ATR) cm" 1 : 2943, 1697, 1583, 1495, 1402, 1319, 1279, 1223, 1180, 114 
7, 1082, 1012, 829, 754, 710, 623, 555, 525, 467. 
MS m/z: 418 (M + +H). 

FAB-MS: 418.0692 (calcd for C lg H 19 ClF 2 N0 4 S: 418.0691) 

nmm 217: 2- ci- r (4-^qp7x-;i/) *;mw;h - 2-71Z 




CI 
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0 

CI 

T)V3>nm%T, -78*C^*3^T, H«y 5 2- [ (4-^PD 

7xzjw -i, 4-> ? >';u^-p^>if>' (202 mg, 0.667 

mmol) £>>>^ h^yl^y^i (50 ml) Kin -r^JPU^A (1.60 M^+r 
>mm, 459 1, 0.734 mmol) &D\\A.tz.'&, ^STr#SU^Co jKjfoi«£-78 
t^i^U ^Vy'oSH (87.2 1, 0.734 mmol) ^iTtfet, 

)h^t>iOB8IL HfBte^ (125 mg, 0.318 mmol, 48X) ^Mfitr 

'H-NMR (400 MHz, CDC1 3 ) (5: 3.32 (1H, dd, J = 13.9, 11.7 Hz), 3.84 (1H, 
dd, J = 13.9, 3.4 Hz), 4.81 (1H, dd, J = 11.7, 3.4 Hz), 6.69 (1H, td, J 
= 9.3, 4.4 Hz), 6.87-6.94 (1H, m), 7.00-7.05 (2H, m), 7.12-7.20 (3H, m), 
7.38-7.43 (3H, m), 7.57 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm" 1 : 1574, 1493, 1303, 1279, 1219, 1144, 1083, 101 1, 879, 825, 
785, 742, 698, 633, 555, 526, 467. 
mp: 160-161 *C. 
MS m/z: 393 (M + +H). 

Anal, calcd for C 20 H I5 C1F 2 N0 2 S:C, 61.15; H, 3.85; CI, 9.02; F, 9.67; S, 8. 

16. Found: C, 61.07; H, 3.87; CI, 8.95; F, 9.95; S, 8.30. 

MtifoM 2 18: 2- [2- [ (4-7DP7xZ^) TJU^M -2 - (2, 
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1 

F 




0 



CI 



-1, 4 -v?^;i/^-n^>-if> (150 mg, 0.495 mmol) > 43£t£2 
-tf'J^U^^y-^ (95.5 1, 0.990 mmol) £h;i/X> (5 ml) 
yjy/f l'>hU-n-W*X^7> (239 mg, 0.990 mmol) £Jjnx.fc^ 
T;l/zf>HH^T, l8B#Fp^D^ilottL/i. HJfcr££ii*ltU %z>ntcm&*77 
7 y ay 'J 7 Ai? D7 h ^7 7 ^ - C#l, ^*V> :ffimx.^)V = 

UttliU mUik&m (96.6 mg, 0.245 mmol, 49%) *m&$tVlffeMib btf/c. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 3.49 (1H, dd, J = 14.7, 10.7 Hz), 3.95 (1H, 

dd, J = 14.7, 4.6 Hz), 5.37 (1H, dd, J = 11.0, 4.2 Hz), 6.73 (1H, td, J 

= 9.0, 4.4 Hz), 6.86-6.94 (1H, m), 7.03-7.07 (2H, m), 7.33 (1H, ddd, J = 
8.8, 5.4, 3.2 Hz), 7.39 (2H, d, J = 8.5 Hz), 7.49 (1H, td, J = 7. 8, 1.7 
Hz), 7.60 (2H, d, J = 8. 5 Hz), 8.41 (1H, d, J = 4. 4 Hz). 

IR (ATR) cm H : 3041, 1585, 1496, 1433, 1321, 1277, 1149, 1086, 910, 825, 
779, 746, 644, 536, 461, 436. 

mp: 105-107 r. 

MS m/z: 394 (M + +H). 

Anal, calcd for C 19 H 14 C1F 2 N0 2 S:C, 57.94; H, 3.58; CI, 9.00; F, 9.65; N, 3. 
56; S, 8.14. Found: C, 57.85; H, 3.59; CI, 8.97; F, 9.52; N, 3.69; S, 8. 
28. 

mmm 219: 3- [2- c (4-7dd7x-^) -2 - (2, 

5-y7MD7x-Jl/) X^;U] bfU>?> 
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ZL)V^)V\ -1, 4-^y)]/^-n^>i£> (120 mg, 0.396 mmol), :fc£tK3 
- t?U (50.1 1, 0.515 mmol) £h;l/X> (4 ml) K^$FU 

y7y^fl/>f'J-n-^MX*7> (124 mg, 0.515 mmol) *1$X.tdtik, 

fSISIIU mUit^m O0.3 mg, 0.229 mmol, 58%) ZMfefeWiffiMit LTife. 
'H-NMR (400 MHz, CDCl 3 ) <5 : 3.35 (1H, dd, J = 14.4, 11.7 Hz), 3.85 (1H, 
dd, J = 14.4, 3.9 Hz), 4.77 (1H, dd, J = 11.7, 3.2 Hz), 6.71 (1H, td, J 
= 9.0, 4.4 Hz), 6.90-6.97 (1H, m), 7.13 (1H, dd, J = 8. 1, 4.9 Hz), 7.37- 
7.45 (4H, m), 7.57 (2H, d, J = 8. 8 Hz), 8.30 (1H, d, J = 2.0 Hz), 8.41 
(1H, dd, J = 4.9, 1.5 Hz). 

IR (ATR) cm' 1 : 3078, 1577, 1495, 1427, 1313, 1279, 1217, 1144, 1082, 101 
2, 823, 775, 752, 706, 646, 557, 532, 464. 
mp: 162-163 X:. 
MS m/z: 394 (M + +H) . 

Anal, calcd for C I9 H M C1F 2 N0 2 S:C, 57.94; H, 3.58; CI, 9.00; F, 9.65; N, 3. 
56; S, 8.14. Found: C, 57.80; H, 3.51; CI, 9.06; F, 9.53; N, 3.71; S, 8. 
22. 

mmm 220 : 4- [2- [ (4-^dd7i^) -2- (2, 
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CI 

7)VJ>nm%T. H^!l5T#e»tl7t 2 - [ (4-^DD7irjW 
-JM^JW -I, A-^y)V-^U^y-\f.y (200 mg, 0.660 mmol), &£^4 
-eu^^^/— )V (144 mg, 1.32 mmol) £rh;i'X> (6 ml) 1:^1, v 
7//fl/>hU-n-^M^*7> (318 mg, 1.32 mmol) &%W7Ltc'&, 

mZit&M (81.4 mg, 0.207 mmol, 31*) &m&MW:f&&£ UT#fco 
'H-NMR (400 MHz, CDC1 3 ) 5: 3.34 (1H, dd, J = 14.2, 12.0 Hz), 3.84 (1H, 
dd, J = 14.2, 3.4 Hz), 4.81 (1H, dd, J = 12.0, 3.4 Hz), 6.72 (1H, td, J 
= 9.0, 4.6 Hz), 6.91-6.96 (1H, m), 6.97 (2H, d, J = 6. 1 Hz), 7.34-7.39 
(1H, m), 7.40 (2H, d, J = 8. 5 Hz), 7.56 (2H, d, J = 8. 5 Hz), 8.42 (2H, d 
d, J = 4.4, 1.5 Hz). 

IR (ATR) cnf': 1597, 1493, 1417, 1301, 1277, 1219, 1174, 1144, 1082, 101 

2, 985, 883, 850, 808, 754, 706, 631, 606, 557, 524, 469. 

mp: 129 *C. 

MS m/z : 394 (M + +H) . 

Anal, calcd for C )9 H I4 C1F 2 N0 2 S:C, 57.94; H, 3.58; CI, 9.00; F, 9.65; 

S. 3.56; S, 8.14. Found: C, 57.67; H, 3.45; CI, 9.00; F, 9.78; N, 3.64; 

S, 8.31. 

mmm 221 : 2- [3- (4-zuuy jL-)i7,)v-fo~)V) -3- (2, 5- 
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— )V**)V] -1, 4-^7;U^P^>if> (100 mg, 0. 330 mmol) , 43«fctf2 

- (2-^x-;i/) x^y— ;i/ (144 mg, 1.32 mmol) £h;i/x> (3 ml) \zm 

#U y7;/fl/>hU-n-^MX*7> (159 mg, 0.660 mmol) 

= 12:liSffl»«fc0*£;fc#iIi£aM&U Sffi^t^ (90.0 mg, 0.218 mmol, 53*) 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.42-2.52 (1H, m), 2.68-2.83 (2H, m), 2.85-2. 
92 (1H, m), 4.54 (1H, dd, J = 11.2, 2.4 Hz), 6.70 (1H, d, J = 2. 7 Hz), 6. 
86 (1H, td, J = 9.0, 4.4 Hz), 6.90 (1H, dd, J = 5. 1, 3.4 Hz), 6.97-7.05 
(IH, m), 7.14 (1H, dd, J = 5. 1, 1.2 Hz), 7.24-7.29 (1H, m), 7.38 (2H, d, 
J = 8.5 Hz), 7.51 (2H, d, J = 8. 5 Hz). 
IR (ATR) cm' 1 : 3086, 1583, 1495, 1425, 1394, 1317, 1277, 1147, 1084, 101 
2, 827, 754, 694, 627, 555, 465. 
MS m/z: 413 (M + +H). 

FAB-MS: 413.0251 (Calcd for C 19 H 16 C1F 2 0 2 S: 413.0248). 

mmm 222: n- [3- c (4-7Pn7irjb) xji^-m -3- (2, 



mmmnrf, o tic^^T. mmm2 o ot#wc4- c (4-^do7 
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x-;i/) X^x;!/] -4- (2, 5-y7Mn7i-Jl/) gggg (200 mg, 0. 
533 mmol) <7)h;PX>^ (5 ml) fCh'Jx3MU7^> (81.5 1, 0.586 mmol), 
*5cfct/>?7x-;WU>KT> ? H (126 1, 0.586 mmol) £finA, 0 < CT2B$|yjft 

#L^c sjES«*3i^iaia^a«£^ iisMLx^;-ji, (2 mi) jp^fc^, 
#e»n^H#:&fti6x5 i ;p-'\4 i iJ->«fct)f?«gaL/» mmt&m (129 mg, 

0.309 mmol, 58%) btife. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.21 (3H, t, J = 7. 1 Hz), 2. 24-2. 36 (1H, m), 
2.60-2.70 (1H, m), 3.10-3.33 (2H, m), 4.06 (2H, q, J = 7. 1 Hz), 4.60 (1 

H, dd, J = 11.0, 4. 6 Hz), 4.70 (1H, br s), 6.83 (1H, td, J = 9. 0, 4. 4 H 

z), 6.95-7.02 (1H, m), 7.21-7.26 (1H, m), 7.38 (2H, d, J = 8.3 Hz), 7.52 
(2H, d, J = 8.3 Hz). 

IR (ATR) cm" 1 : 3394, 1691, 1576, 1525, 1496, 1396, 1304, 1281, 1250, 122 

5, 1149, 1086, 1028, 1012, 974, 885, 829, 791, 766, 752, 629, 553, 465. 

mp: 121-122 *C. 

MS m/z: 418 (M + +H). 

Anal, calcd for C I8 H 18 C1F 2 N0 4 S:C, 51.74; H, 4.34; CI, 8.48; F, 9.09; N, 3. 
35; S, 7.67. Found: C, 51.49; H, 4.43; CI, 8.55; F, 9.13; N, 3.61; S, 7. 
75. 

ni&M 2 2 3: N — [3- [ (4-^QD7x^) T^jM^jjJ -3- (2, 
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0 

CI 

N- [3- [ (4-!?DD7i-JW ;H -3- (2, 5-y7M 

D7i^) ^otr;P] >^X3Ml/ (100 mg, 0.239 mmol) b 

HD77> (4 ml) {C^^bTK^fb^-hU^A (60% dispersion in mineral oi 
1, 11.5 mg, 0.287 mmol) ^iDAfe^, mffl^UTrmftVfco fcfoM\Z3—F 
(17.8 1, 0.287 mmol) ^*PA. MTWIHJifctfUfc. 7j<sit 
ft^hU^A (60% dispersion in mineral oil, 5.00 mg, 0.125 mmol), 
££3-F*^> (10.0 1, 0.161 mmol) SiDA, SlT?24RfKI^Ufc. 

rac* (5 mi) &Dnz.tcWi, mrnvtcio #e>n^s^^x^;i/T^tHb, m 

^77 5»'>a'>U^'M7^n7hy77^-li#U '\*-tf-> : Sf^x^ 
;i/ = 3:l»fflSB«k9#fcaiIi£**6U ^IB^tl (83.2 mg, 0.193 mmol, 8 
1%) fc*S6ift#ttKfcbT#fc. 

'H-NMR (400 MHz, CDC 1 3 ) 6: 1.11-1.27 (3H, br m), 2.20-2.35 (1H, br m), 

2.68-2. 90 (4H, m), 3.18-3.35 (2H, m), 3.93-4.12 (2H, br m), 4.51 (1H, br 
s), 6.82 (1H, td, J = 9.0, 4.6 Hz), 6.96-7.04 (1H, br m), 7.21-7.27 (1H, 
br m), 7.38 (2H, d, J = 8. 5 Hz), 7.51 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm" 1 : 2983, 1693, 1583, 1495, 1319, 1182, 1147, 1084, 1012, 883, 
827, 754, 710, 629, 555, 467. 

MS m/z : 432 (M 4 +H) . 

FAB-MS: 432.0838 (calcd for C 19 H 2I C I F 2 N0 4 S: 432.0848) 

mmm 224: n- [4- r_ (4-7dd7i^) ZiJk^M -4- (2, 

5-y7MD7xZJW 7j;i/A'a >&2 -3- Kx^JU 
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0 

CI 

^#h^t, o x:\z^xmmm2 o 2Tt#e>n^5 - c u-^do^x 

X)V*-M -5- (2, 5->?7;U^P^a:-;i/) (400 mg, 1. 

03 mmol) <Dh)lX.>mm (5 ml) h U X^-JUT 5 > (157 1, 1.13 mmo 

1). ^iO^xX^U ymTitY (243 l, 1.13 mmol) £2JDX., ^T-2B#^ 

m.w\stz. 0 ^mm^mmmmmm^ ^uiz^v2-B-v^y-)v (160 

1, 2.06 mmol) 1)U7Ltz.$k. £ *>lZl. mmiinmWffiLfco gf&i^SiXfjl. 
(300 mg, 0.538 mmol, 52*) bTUfc. 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.44-1.60 (2H, m), 2.05-2.17 (1H, m), 2.44-2. 

55 (1H, m), 3.19 (2H, q, J = 6.4 Hz), 3.28 (2H, t, J = 6. 8 Hz), 4.29 (2H, 
t, J = 6.8 Hz), 4.57 (1H, br m), 4.76 (1H, br s), 6.84 (1H, td, J = 9. 0, 
4.4 Hz), 6.95-7.02 (1H, m), 7.23-7.28 (1H, m), 7.39 (2H, d, J = 8. 5 Hz), 
7.53 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm' 1 : 3406, 1722, 1585, 1516, 1493, 1306, 1238, 1147, 1009, 872, 
822, 781, 752, 708, 627, 546, 525, 463. 
mp: 100-101 <C 
MS m/z: 558 (MM-H). 

Anal, calcd for C 19 H I9 C1F 2 IN0 4 S:C, 40.91; H, 3.43; CI, 6.36; F, 6.81; N, 2. 
51; S, 5.75. Found: C, 40.79; H, 3.40; CI, 6.41; F, 6.96; N, 2.61; S, 5. 
85. 
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2 2 5: 3- [4- [ (4-^DD7i^) XJlfc-Jl] -4- (2, 




ci 



^.mnm^LT, 0 T^d&^TN- [4- [ (4 -^DD7xZJW 
;U] -4- (2, 5-y7MD7x^) #;W\*5 2 - 3- KX 

(158 mg, 0.283 mmol) ©Th7hFD77>M (5 ml) ^KIHb^ HJ 
■y-A (60% dispersion in mineral oil, 13.6 mg, 0.340 mmol) &lNz.ti%k. ^ 

^Ti8NF^ffi^ufeo fcjfcmiz7k&mz-fz&. mm^)v~t:mmisfz a mmm* 

7 '> a y 'J 7A7 □ V h ^7 7 -C# ^=Ht"> : It^X^;i/ = 

fS#§HU m^t^M (52.1 mg, 0.121 mmol, 43%) &M&fttfimikt LTf#fc„ 
'H-NMR (400 MHz, CDC1 3 ) 6: 1. 52-1.63 (2H, m), 2.05-2.16 (1H, m), 2.42-2. 
51 (1H, m), 3.18-3.35 (2H, m), 3.50 (2H, t, J = 8.3 Hz), 4.31 (2H, dd, J 
= 8.8, 7.1 Hz), 4.60 (1H, dd, J = 10.3, 4.9 Hz), 6.85 (1H, td, J = 9.0, 
4.4 Hz), 6.96-7. 02 (1H, m), 7.22-7.28 (1H, m), 7.39 (2H, d, J = 8. 5 Hz), 
7.54 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm-': 2918, 1734, 1583, 1487, 1425, 1308, 1265, 1182, 1 130, 108 

6, 1012, 895, 804, 758, 708, 594, 577, 538, 478, 444. 

mp: 156-159 X: 

MS m/z: 430 (M + +H). 

Anal, calcd for C l9 H lg ClF 2 N0 4 S:C, 53.09; H, 4.22; CI, 8.25; F, 8.84; N, 3. 
26; S, 7.46. Found: C, 52.84; H, 4.15; CI, 8.40; F, 8.96; N, 3.33; S, 7. 
58. 
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mmm 226: n- u- r (4-^dp7i^) >uh>x;h -4- (2, 



x;U] -5- (2, 5-y7JPta7xZJW WSS (294 mg, 0.533 mmol) <D 
h)lX.>m%L (6 ml) KHJX^;U75> (126 1, 0.907 mmol). &&lfi?y 
xx;i/U>KT>*F (195 1, 0.907 mmol) £Jn*.> &i&T3l$|t?|&#bfc. S 

jt^^mm^mmmWi. m.mzismisz-^iv-z-'funj-iv a mo 

y^7A^D7h^77^-l:#U ^1t> : Bfcfi6X3\JW = 4:liSffifflS.k0 
tRffiffc^ (171 mg, 0.383 mmol, 51%) &B&mfchVT 

'H-NMR (400 MHz, CDC 1 3 ) 6: 1.40-1.49 (11H, s), 2.05-2.14 (1H, m), 2.43-2. 
52 (1H, m), 3.07-3.17 (2H, m), 4.48-4.60 (2H, m), 6.83 (1H, td, J = 9.0, 
4.4 Hz), 6.94-7.01 (1H, m), 7.24 (1H, ddd, J =8.8, 5.4, 3.2 Hz), 7.38 
C2R, d, J = 8. 5 Hz), 7.53 (2H, d, J = 8. 5 Hz). 

IS (ATR) cm-': 3392, 2960, 1695, 1583, 1514, 1493, 1365, 1313, 1248, 117 
4, 1147, 1084, 999, 827, 752, 644, 548, 528, 451. 
m: 119-120 t:. 
MS m/z: 460 (M + +H). 

Anal, calcd for C 21 H 24 C1F 2 N0 4 S:C, 54.84; H, 5.26; CI, 7.71; F, 8.26; N, 3. 
35: S, 6.97. Found: C, 54.84; H, 5.31; CI, 7.06; F, 8.36; N, 3.16; S, 7. 




CI 
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14. 

mmm 227 : 4- [ (4-^dd7i^) xjkfr^kJ -4- (2, s->? 



n— [4- [ (4-^dd7z-;W -4- (2, 5-z/7;U^" 

07x^W ^^/U^St-T*^ (104 mg, 0.226 mmol) COX^/ 

— (2 mo (2 mi) m\\xrc.^k^mxint^m.w\^tz. 0 Ri&m& 
mmv. #^n^s^x^/-;i/-six?Mos^t, ^tE^^ti (78. 

9 mg, 0.199 mmol, 88%) &ft&*HK!Sfi£: bTf#fc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.51-1.60 (1H, m), 1.63-1.75 (1H, m), 2.18-2. 
28 (1H, m), 2.45-2.54 (1H, m), 2.95 (2H, ddd, J = 8. 5, 6.8, 3.2 Hz), 4.7 
6 (1H, dd, J = 11.0, 4.6 Hz), 6.98 (1H, td, J = 9. 3, 4.4 Hz), 7.09-7.17 
(1H, m), 7.32 (1H, ddd, J = 9.0, 5.6, 3.4 Hz), 7.52 (2H, d, J = 8. 8 Hz), 
7.60 (2H, d, J = 8.8 Hz). 

IR (ATR) cm"': 2951, 2871, 1583, 1496, 1427, 1396, 131 1, 1279, 1219, 114 
7, 1081, 1011, 870, 825, 742, 706, 629, 536, 463. 
mp: 232-233 <C. 
MS m/z: 360 (M + +H). 

Anal, calcd for C I6 H 16 C1F 2 N0 2 S HC1:C, 48.49: H, 4.32; CI, 17.89; F, 9.59; 
N, 3.53; S, 8.09. Found: C, 48.20; H, 4.27; CI, 17.84; F, 9.61; N, 3.63; 
S, 8.15. 

2 2 8: N— [4- [ (4 -2 U uy x.~)V) TJV^M -4- (2, 




CI 



WO 03/055850 




LCT/JP02/13792 




HCI n 



0 



0=S=0 



0 



CI 



4- (2, 5-y7MO7x-J0 ^;i/7^>^S (67.0 mg, 0.169 mmo 
1) 0^DP^^>i§H (4 ml) (CN-^Wl^Jl/^'J > (44.6 1, 0.406 mm 
olh &£l£xzi^>^DU K (36.1 mg, 0.203 mmol) &mz.tc 0 

m&^MT*mmmw&. y7DP^^>t"tKu ^^Ttain^bT^-^ 

m t>tltzMm.&7 7 V is xl ~> U # 7)1% 7A707h^77^-iI#U 

s\*-tir>:mmJL^)l = l:3^tilg|5ctDf#^iii^MU^o ^tlfcM^X 

i^^-x^/-;i/ (0.5 mi) ^in^^b^o #*>n 

^cB^^X^y-^-^X^ckDS^b, ^tBfb^ (67.1 mg, 0.134 m 
mol, 79*) &&&mfo£l'Tnrzo 

'H-NMR (400 MHz, CD 3 0D) 6: 1.58-1.67 (2H, m), 2.18-2.28 (1H, m), 2.42-2. 
52 (1H, m), 3.40 (1H, dt, J = 13.7, 6.6 Hz), 3.51 (1H, dt, J = 13.7, 6.8 
Hz), 4.81 (1H, m), 6.98 (1H, td, J = 9.3, 4.4 Hz), 7.08-7.15 (1H, m), 7. 
30 (1H, ddd, J = 9.0, 5.6, 3.4 Hz), 7.50 (2H, d, J = 8. 8 Hz), 7.62 (2H, 
d, J = 8.8 Hz), 8.18 (1H, dd, J = 8.1. 5.9 Hz), 8.92 (1H, dd, J = 8. 1, 1. 
5 Hz), 8.99 (1H, d, J = 5.9 Hz), 9.22 (1H, d, J = 1.2 Hz). 
IR (ATR) cm' 1 : 3282, 2457, 2096, 1977, 1666, 1547, 1493, 1302, 1234, 117 
3, 1147, 1092, 1016, 883, 829, 760, 733, 673, 623, 528. 
mp: 154-157 "C 
MS m/z: 465 (M + +H) . 

Mai. calcd for C 22 H I9 C1F 2 N 2 0 3 S HCI :C, 52.70; H, 4.02; CI, 14.14; F, 7.58; 
N, 5.59; S, 6.40. Found: C, 52.59; H, 4.01; CI, 14.19; F, 7.72; N, 5.7 
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3 ; S, 6.56. 

mmm 229: 1- [4- {4-^uuyx.~)V7,)v^-)v) -4- (2, 5- 



H»J2 2 7T"#Wc4- [ (4-^D07x'Jl/) 7Jl^-;i,] -4- 
(2, 5-y7MD7i-^) !/^-;U7 , 5>iMM*[ (120 mg, 0.303 mmol) CD 
y^DD^^II (6 ml) {CN-^^MWE;!/* 1 ; > (250 1, 2.69 mmol), & 
«krX4-^DP|&ag^D>J H (40.7 1, 0.364 mmol) £flnx.7c. 

t#e»n7c^S^T-h^tiHP7^> (5 ml) fcfctfU TK^b^-hUOA (60* 
dispersion in mineral oil, 14.2 mg, 0.356 mmol), *5<fct/N, N-i/^-^Jl 

sfii^TfttiiLfc, jmj^^u ma*tt-cmm* m£*>r*^vi* 

^-KttU s\*V> : Wm^)V = 1:1»W»J:D#&$*H£»»U ^IB<b 

(105 mg, 0.245 mmol, 82%) ^iMttlltLTifc. 
'H-NMR (40OMHz, CDC1 3 ) 5: 1.43-1. 65 (2H, m), 1.97-2.12 (3H, m), 2.32-2. 
43 (3H, m), 3.16 (1H, dt, J = 13.7, 6.8 Hz), 3. 28-3.42 (3H, m), 4.67 (1H, 
dd, J = 10.9, 3.4 Hz), 6.84 (1H, td, J = 9.0, 4.4 Hz), 6.95-7.02 (1H, 
m), 7.22-7.28 (1H, m), 7.39 (2H, d, J = 8. 5 Hz), 7.56 (2H, d, J = 8. 5 H 
z). 

IR (ATR) cm"': 2941, 1676, 1583, 1495, 1425, 1394, 1319, 1279, 1147, 108 
4, 1012, 827, 754, 707, 625, 555, 467. 




ci 
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MS m/z: 428 (M*+H) . 

FAB-MS: 428.0885 (Calcd for C 20 H 2I C1F 2 N0 3 S: 428.0899). 

mifcM 2 3 0: N— [4- C (4 -^7 □ P 7x ~ JU) >Ul/3frw;i/] -4- (2, 



Sm^HmT, IHWJ2 2 7-ef#£*17t4- [ (4-7UD7I-JW tjm^ 
M -4- (2, 5->?7MD7x-Jl/) ^;i/T5>^m (80.0 mg, 0.2 
02 mmol) 0y^DD/^>» (4 ml) \ZN- ^^-^Jl* U > (51.0 1, 0. 
465 mmol), &£7J^>;Ul/*-;P=^ DU K (18.8 1, 0.242 mmol) £iD*. 
7c» K^^^T15Ptr H m#^ N-^^I/^^U y (156 l, 1.42 mmol), 
*3j:t/^^>X;i-7lN-Jl/=^aU K (10.0 1, 0.129 mmol) &m*-tCo fcfom 

*-g.uxim%m.W'&. y^DD^^>Tttu ^xmnmtyy^^A 

#^»777yayU*yM7A7n?h^77^-C#U ^ 

X^-^><fcDSiiU, mmt&m (71.5 mg, 0.163 mmol, 81*) 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.50-1.67 (2H, m), 2.09-2.20 (1H, m), 2.50-2. 
59 (1H, m), 2.95 (3H, s), 3.12-3.21 (2H, m), 4.30 (1H, t, J = 6. 3 Hz), 4. 
56 (1H, dd, J = 10.7, 4.4 Hz), 6.84 (1H, td, J = 9. 0, 4.6 Hz), 6.96-7.03 
(1H, m), 7.23-7.28 (1H, m), 7.39 (2H, d, J = 8. 0 Hz), 7.53 (2H, d, J = 
8.0 Hz). 

IR (ATR) cm" 1 : 3269, 1585, 1498, 1308, 1252, 1217, 1140, 1090, 1082, 976, 
870, 787, 750, 627, 51 7, 467. 




ci 
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mp: 128 *C. 

MS m/z: 438 (M + +H) . 

Anal, calcd for C 17 H,8C1F 2 N0 4 S 2 :C, 46.63; H, 4.14; CI, 8.10; F, 8.68; N, 3. 
20; S, 14.64. Found: C, 46.62; H, 4.08; CI, 8.15; F, 8.69; N, 3.27; S, 1 
4.71. 

UMM 2 3 1: 2- [1- (4-?nn?x.-)l7,)lft—)l>) 
>?-M -1, 4-v7;i/^P^>if> 



%W\2 9Tf#£*lfc5- [ (4-^D07i-;W XJVfcZlM -5- (2, 
5-z/7)lstn?3L~)l) -\-^y$ J — )l (152 mg, 0.404 mmol) &i?pn 
a*?> (4 ml) 0 X:\Z^XN-^)^E)V^0> (58.0 1, 0.5 

28 mmol) yX)^-)V=^ P U H (37.8 1, 0.487 mmol) £in;tfc 

> (4 ml) £^$?U MCTfh^^y^-^A?^'; FO^r^t: 
HD7^>^ (1.0 M, 0.487 ml, 0.487 mmol) £2)P*_£:^ 60 V,\ZXmm 

mZit-SM (30.3 mg, 0.0804 mmol, 2030 &m&faWi1®&£ LXnfc B 

'H-NMR (400 MHz, CDC 1 3 ) 5: 1.34-1.42 (2H, m), 1.64-1.80 (2H, m), 2.09-2. 
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20 (1H, m), 2.45-2.53 (1H, m), 4.39 (2H, dt, J = 47.1, 5.9 Hz), 4.52 (1H, 
dd, J = 11.2, 2.9 Hz), 6.84 (1H, td, J = 9. 0, 4.4 Hz), 6.96-7.02 (1H, 
m), 7.23-7.28 (1H, m), 7.38 (2H, d, J = 8. 5 Hz), 7.53 (2H, d, J = 8. 5 H 
z). 

mp: 77-78 "C. 

IR (ATR) cm"': 2941, 1585, 1495, 1429, 1396, 1321, 1279, 1242, 1186, 114 
9, 1092, 1084, 962, 874, 829, 777, 752, 710, 633, 557, 536, 474. 
MS m/z: 377 (M*+H). 

Anal, calcd for C 17 H 16 C1F 3 0 2 S:C, 54.19; H, 4.28; CI, 9.41; F, 15.13; S, 8. 
51. Found: C, 54.27; H, 4.22; CI, 9.44; F, 14.90; S, 8.68. 

mmm 2 3 2: 2- [l- [ (4-^any^=.)l) TJl/fr— ;K1 -l-*3-)V 



TJ^>nm^T, -78 CtC&^T, H«j5T#£>nfc2- [ (4-^7PD7 
x— )V) X)V-fr—)V*3-)V] -1, 4-v^;i/^P^>-tf> (200 mg, 0. 660 mm 
oi)Of h7tFD77« (4 ml) \Zr\-^^-)W)^ A (1. 57 M ^-tt> 
mm, 450 I, 0.707 mmol) SrftDAfco Rj£^£5#f*1it#U "A^HB-V* 
9> (103 1, 1.65 mmol) &1)Q7Lfz.o ^^lO^P^i^ n-ZfJ- 

;i/'J^A (1.57 M s\*-y->mm, 474 1, 0.744 mmol) fcltm* 

i^Wi^Sii?Jl'-^t>J;f3S^il> mmt^m (163 mg, 0.49 
2 ssnol, 75*) ZM&MVtl&gktlsT'&fZo 
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'H-NMR (400 MHz, CDC 1 3 ) 6 : 1.87 (3H. s), 1.88 (3H, s), 6.86 OH, ddd, J 
= 11.9, 9.0, 4.9 Hz), 6.98-7.05 (1H, m), 7.10 (1H, ddd, J = 9.8, 6.6, 3. 
4 Hz), 7.39 (2H, d, J = 8. 5 Hz), 7.44 (2H, d, J = 8. 5 Hz). 
IR (ATR) cm" 1 : 1574, 1489, 1475, 1412, 1304, 1219, 1 184, 1 155, 1 124, 106 
8, 1011, 887, 867, 827, 756, 712, 660, 623, 600, 571, 532, 511, 474, 432. 
mp: 147-148 X: 
MS m/z: 331 (M + +H). 

Anal, calcd for C 15 H I3 C1F 2 0 2 S:C, 54.47; h, 3.96; CI, 10.72; F, 11.49; S, 9. 
69. Found: C, 54.39; H, 3.92; CI, 10.68; F, 11.51; S, 9.78. 

mmm 2 3 3: 2- [1- [ (4-^dd7x-^) 7ji/zfr-;t/| =y^u~tu\i 



T)i3>nmM.T. -78 x:iz^xmmm2 0 7T#e.n^3 - c 

7x.-)l) -3- (2, 5 --J7)V*U73L-)V) -\-~fur\J 

—)V (300 mg, 0.865 mmol) Ofh7tF077>i^ (4 ml) \Z.n-7J-)\>V 
3^ A (1.57 M s\*-y->mm, 600 l, 0.942 mmol) Zlmz-tz. jEffi?££5#IHJ 
JtJ$U ^X*$>7.)V*—)V=>7UV K (70.6 1, 0.908 mmol) ^UUpLTco 

tsziz, fcfom&sttmmww:. n-y^Mm^A (1.57 m s\3r-y->mm, 60 

1 1, 0.944 mmol) ^JP^fco MJM£^7&i;-e#7£L , 18Bf TO #L£o SJft 
?&£-78 t;i£&£PU n-ttfrVFOA (1.57M^+r>^, 400 1, 0.2 
55 mmol) *MZ.fc e KJ^m^U^mmmW^ Kfom&k&ljnx., #V>TBf 



n=csn 




CI 
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^nfc@#^^x^-^\^>ctf9SPig^L, mmt^m ci ei m g) o. 489 

mmol, 57$) zm&faVtl&ikt ItHfc. 

'H-NMR (400 MHz, CDC 1 3 ) 6: 1.31 (2H, dd, J = 7. 6, 5.1 Hz); 2.02 (2H, dd, 

J = 7.6, 5.1 Hz), 6.83 (1H, td, J = 9.0, 4.4 Hz), 6.97-7.03 (1H, m), 7. 

06 (1H, ddd, J = 8.3, 5.4, 3.2 Hz), 7.41 (2H, d, J = 8. 6 Hz), 7.49 (2H, 
d, J = 8. 6 Hz). 

IR (ATR) cm H : 3089, 1583, 1496, 1477, 1429, 1308, 1279, 1252, 1211, 118 

4, 1142, 1086, 1012, 893, 827, 769, 758, 737, 663, 625, 596, 559, 546, 4 

92, 476, 451, 411. 

mp: 177-179 *C 

MS m/z: 329 (M + +H). 

Anal, calcd for C I5 H M C1F 2 0 2 S :C, 54.80; H, 3.37; CI, 10.78; F, 11.56; S, 9. 
75. Found: C, 54.72; H, 3.31; CI, 10.71; F, 11.58; S, 9.87. 

3 8 : 5- (t-^y^^k>UJWy) ^>g±~ )V 



—)V (3.00 g, 13.8 mmol) Oy^DD^>|iiS (80 ml) \Z^^^)lX)^^r 
->K (7.81 ml, 110 mmol), h'JX^I/7 5> (9.60 ml, 69.0 mmol), *5ct^ 
H$Hfc?»fc? VP>1%W (4.39 g, 27.6 mmol) ZlNtto Rmm&0 t:T30# 
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fcttU a*^> : »»Xf ;i/ = 2O:l$ffilfl<fc0*fc#iIi£WffiU ms-fts- 

#1 (2.42 g, 11.2 mmol, 8 IX) ^M^M^Mt LT#fc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 0.05 (3H, s), 0.05 (3H, s) , 0.89 (9H, s), 1. 

50-1.60 (2H, m), 1. 65-1. 75 (2H, m), 2.46 (2H, t, J = 6.8 Hz), 3.63 (2H, 

t, J = 6.3 Hz), 9.77 (1H, s). 

MS m/z: 217 (M 4 +H). 

mmm 234: 6- (t-y^s^^i^ujM-^v) -1- [ u-?ou 

y^—ji) -1- (2, 5-^7Md7x^) - 2 -^-ti-y 

-jk (gtelft 2 3 4 - ARttgtefr 2 3 4 - B) 



T;P^f>HHMT> -78 C\z*3\,*X$mM5'V&*>tlfc2 - [ (4-i?DP7i 
X;WjJ>— )V*?-M -1, 4-> ? ^;i/^-o^>if> (606 mg, 2.00 mmol) 
h*->X*>i« (10 ml) (Cn-^^'J^^A (1.57 M 
1.40 ml, 2.20 mmol) RfemiZ5- (t - 7*f Jl/y^fJk>'JM 

*v) 1>91-- )V (475 mg, 2.20 mmol) $iTtm ^i§raBKI«#Ljfc. 

•I4#:2 3 4-A (M'f£) (43.1 mg, 0. 102 mmol, 550 ZmteWWiMmii bT, 
*5«fctf8l§BStt#2 3 4-B (ifiSffite) (120 mg, 0.231 mmol, 12%) £$Sfe?|i#c 

H'I4#:2 3 4 -A 
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'H-NMR (400 MHz, CDC 1 3 ) 6: 0.00 (3H, s), 0.00 (3H, s), 0.85 (9H, s), 1. 
25-1.70 (6H, m), 3. 12 (1H, d, J =3.2 Hz), 3.55 (2H, t, J = 5.9 Hz), 4.4 
8 (1H, s), 4.83-4.88 (1H, m), 6.83 (1H, td, J = 9. 0, 4.6 Hz), 6.95-7.02 
(1H, m), 7.39 (2H, d, J = 8. 5 Hz), 7.57 (2H, d, J = 8. 5 Hz), 7.84 (1H, d 
dd, J = 9.0, 5.9, 3.4 Hz). 
MS m/z: 519 (M*+H). 
2 3 4 - B 

'H-NMR (400 MHz, CDC1 3 ) 6: -0.04 (3H, s), -0.01 (3H, s), 0.85 (9H, s), 
1.30-1.54 (6H, m), 3.50-3. 57 (2H, m), 3.81 (1H, br s), 4.58-4.80 (2H, m), 
6.84 (1H, td, J = 9.0, 4.6 Hz), 6.96-7.06 (1H, m), 7.15-7.27 (1H, m), 7. 
39 (2H, d, J = 8.5 Hz), 7.52 (2H, d, J = 8. 5 Hz). 
MS m/z: 519 (M*+H). 

mmm 235: 6- [ (4-^dd7x^) tjv^j\a -6- (2, s-v 

7MD7x^).-l, S-^\^>iy^r—)V 



'0mm2 3 4Tf#<b*lfc6 - (t -ttJWtT-JVz/Vfrttis) -1- [ (4 
-^D07iZJW 7>)Vi£~)V\ -1- (2, 5-y7Ma7x-JW -2- 
^ttJ—)V (S'I4#2 3 4-A) (42.0 mg, 0.0809 mmol) Srh7kHD7 
(2 ml) CiHl, 7y<b7K*-trU^> (0.2 ml) SjQitfc. Rj&m&m 

mm&i<. mmt&m (i6.7mg, 0.0412 mmoi, 51%) §e6»*tuTHfc. 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.25-1.70 (7H, m), 3.15 (1H, s), 3.55-3.65 
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(2H, m), 4.49 (1H, s), 4.86-4.90 (1H, m), 6.85 (1H, td, J = 9.0, 4.4 Hz), 
6.97-7.03 OH, m), 7.40 (2H, d, J = 8. 8 Hz), 7.58 (2H, d, J = 8. 8 Hz), 
7.85 (1H, ddd, J = 9.0, 5.9, 3.4 Hz). 

IR (ATR) cm" 1 : 3232, 1576, 1491, 1396, 1306, 1236, 1217, 1147, 1093, 101 

2, 891, 814, 756, 719, 615, 548, 467. 

mp: 108-109 

MS m/z: 405 (M + +H). 

FAB-MS: 405.0756 (Calcd for C lg H l9 ClF 2 0 4 S: 405.0739). 

Anal, calcd for C 18 H 19 C1F 2 0 4 S 0. 5H 2 0:C, 52.24; H, 4.87; S, 7.75. Found: C, 
52.33; H, 4.84; S, 7.83. 

2 3 6: 6 - [ (4-^DP7x-J|/) ^)\,-fc-)V] -6- (2, 5-:x 



mmm2 3 4-cm*>ntz6- (t -t^v^^u^u;^*^) - i- c (4 

-?DP7iZJH -1- (2, 5-^7Mn7i^W -2- 

^VJ—fr (S14#:2 3 4-B) (120 mg, 0.231 mmoi) $rh7kKD77 

> (5 ml) izmmU 7*Wb**-fcTU^> (0.5 ml) £2lDA7c. £jG«£^ffi 
T20l$fffl«#Lfc. S^^II^X^TM^ tK, ffl?dKl&7K3lS:*-MJ#A 

> : BtKx^U = l:l»fflffi<fc0#fc#IB£**l&Ufc. WSnfcHttfclflKxg 1 
Jl/-^D-><tDS^l, mmt&W (51.3 mg, 0.127 mmol, 5530 
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'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.25-1.67 (7H, m) , 3.53-3.63 (2H, m) , 3.91 
(1H, br s), 4.59-4.78 (2H, m), 6.85 (1H, td, J = 9.0, 4.4 Hz), 6.96-7.03 

(1H, m), 7.16-7.27 (1H, br m), 7.39 (2H, d, J = 8. 5 Hz), 7.52 (2H, d, J 

= 8. 5 Hz). 

IR (ATR) cm" 1 : 3496, 2956, 1579, 1496, 1425, 1392, 1305, 1275, 1180, 1 14 

4, 1080, 1011, 966, 922, 833, 810, 756, 737, 650, 536, 521, 461. 

mp: 105-107 "C 

MS m/z: 405 (M + +H). 

Anal, calcd for C 18 H 19 C1F 2 0 4 S:C, 53. 40; H, 4.73; CI, 8.76; F, 9.39; S, 7.9 
2. Found: C, 53.20; H, 4.61; CI, 8.77; F, 9.20; S, 8.03. 

3 9 : 4- ( t -y^)l^^^)l^V)l^r^jy) - 2 -^y-jl/ 



1, Z--7$>z/-*-)V (3.00 g, 33.3 Diinol) £N, N-i?^?MM75 
H (30 ml) £jg#U (2.72 g, 40.0 mmolK *5<fctf t -^)V 

^DOy^5 : ik>7> (5.29 g, 35.0 mmol) (DN, N-y/fMM7=H 

mm (30 mi) &?iTu*:o Rjfom*muT*24mm&w&* x-^i/sjd*.* £ 
cfcseH#&3#jufc. mzntcx.-Tjmm&fc. ^uma-kw^-vm^ 
B&-?tf*>>v&-vftiikvmmisfc. m^ntzmt&y visa-is 

frm&mmis* mzit&yo (5.43 g, 26.6 mmoi, m) ^m^m^mtLx^ 



'H-NMR (400 MHz, CDC1 3 ) . 6 : 0.08 (6H, s), 0.90 (9H, d, J = 1.0 Hz), 1.19 
(3H, d, J = 6.4 Hz), 1.59-1.73 (2H, m), 3.78-3.93 (2H, m), 3.98-4.07 (1 
5. br m). 
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MS m/z: 205 (M + +H). 

2 3 7: 2- [4- (t -r/^U^jWl^'JJM-^) -1- [ (4- 

( t -^;uv^^'>u;u^-^v) -l - [ (4-^dd7x-^) tji^- 
^>£2k] -i. 4-^:?;M-a^>-if> (jfrj^B) 



7)V\ -1, 4-v7Mo^>if> (303 mg, 1.00 mmol). 4- (tert- 
y^i^^^U^U;!/^^) -2--?* S—)V (408 mg, 2.00 mmol) Sr h)V 
X> (4 ml) Kl»#U ->Ty^5=-I^>hU-n-^Jl/7}NX4>^> (482 mg, 
2.00 mmol) *mX1t&* 3S*»H«T\ 15ftMinJRM«El/&. KJfctt*«ttU 
II ^ tlfc5H & 7 7 7 ^ a V U * 7A^7P7h^77><- : g£ 

KxfjP = 50:1) T$»»«U JUfBte^A (JlttttA) (109 mg, 

0.222 mmol, 22X) SifiMMibT. *3«ktf«nKffc'&&A (Sffi^B) 
(ffiffitt) (102 mg, 0. 209 mmol, 21*) £&fii«#I«<i: IT, MtAcMf2<b£- 
tlB (234 mg, 0.479 mmol, 4835) ^M^m^Mt LT#L 
ft-gr^A (StfittA) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 0.05 (3H, s), 0.05 (3H, s), 0.89 (9H, s), 1. 
14 (3H, d, J = 6.8 Hz), 1.38-1.47 (1H, m), 1.79-1.89 (1H, m), 2.91-3.02 
(1H, m), 3.63-3.73 (2H, m), 4.56 (1H, d, J = 5. 9 Hz), 6.81 (1H, td, J = 
9.0, 4.6 Hz), 6.92-6.98 (1H, m), 7.34 (2H, d, J = 8. 3 Hz), 7.51-7.57 (1H, 



o=s=o 
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m), 7.55 (2H, d, J = 8. 3 Hz). 
MS m/z: 489 (M + +H). 
KG® A (Stt#B) 

'H-NMR (400 MHz, CDC1 3 ) <5 : -0.01 (3H, s), 0. 00 (3H, s), 0.85-0.93 (9H, 
m), 1.19-1.28 (1H, m), 1.38 (3H, d, J = 6. 6 Hz), 1.64-1.73 (1H, m), 2.7 
8-2.88 (1H, m), 3.61 (2H, dd, J = 7.6, 4.9 Hz), 4.46 (1H, d, J = 9.0 Hz), 

6.72 (1H, td, J =9.0, 4.4 Hz), 6.87-6.93 (1H, m), 7.30 (2H, d, J = 8. 3 

Hz), 7.34-7.41 (1H, m), 7.49 (2H, d, J = 8. 3 Hz). 
MS m/z: 489 (M 4 +H). 

'H-NMR (400 MHz, CDC1 3 ) <5 : -0.01 (1.5H, s), 0.01 (1.5H, s), 0.02 (1.5H, 
s), 0.04 (1.5H, s), 0.84 (4. 5H, m), 0.86 (4. 5H, m), 1.04-1.10 (3H, m), 
1.15-1.40 (2H, m), 1.99-2.11 (0. 5H, m), 2.11-2.22 (0. 5H, m), 2.35-2.53 
(1H, m), 3. 72-3.82 (1H, m), 4.44-4.52 (1H, m), 6.82-6.88 (1H, m), 6.93-7. 
02 (1H, m), 7.16-7.26 (1H, m), 7.37-7.42 (2H, m), 7.51-7.58 (2H, m). 
MS m/z: 489 (M'+H). 



MMM 2 3 8: 4- (4-^DD7xz;i/XM-;i/) -4- (2, 5-i?7)l 




CI 



mmm2 3 7xnzntc2- [4- (t -r/^^^i/^ujM-^vO -1- 

[ (4-^DD7i"JW X;I/tJn-;U] -2-*^)l7?-)\s] -1, 4-i/7)l 
^0^>i£> (4t^#jA mVk&A) ) (109 mg, 0.223 mmol) Sfh^kHP 
(3 ml) IZ®MI>. 7 y item- (0.5 ml) ^MPLtc. 
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fc@#S:»Sex5 : -;i'-'\^tJ->J:»9S*Sa^» ^IB-ft^f (61.1 rag, 0.163 mmo 
1, 73*) *fc6ttJRI&*£UT»fc. 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.08 (3H, d, J = 7.1 Hz), 1.59-1.62 (1H, m), 
1.74-1.84 (1H, m), 1.96-2.05 (1H, m), 2.93-3.05 (1H, m), 3.75-3.89 (2H, 
m), 4.68 (1H, d, J = 6. 8 Hz), 6.77 (1H, td, J = 9. 0, 4.6 Hz), 6.91-6.97 
(1H, m), 7.33 (2H, d, J = 8. 3 Hz), 7.45-7.51 (1H, m), 7.51 (2H, d, J = 

8.3 Hz). 

IR (ATR) cm" 1 : 3527, 2935, 2897, 1583, 1487, 1315, 1267, 1232, 1 188, 114 

4, 1086, 1068, 1049, 1012, 889, 864, 829, 789, 750, 715, 654, 611, 551, 

490, 467. 

mp: 111-112 V.. 

MS i/z: 375 (M*+H). 

Anal, calcd for C 17 H 17 C1F 2 0 3 S:C, 54.47; H, 4.57; CI, 9.46; F, 10.14; S, 8. 
55. Found: C, 54.44; H, 4.55; CI, 9.44; F, 10.08; S, 8.75. 

2 3 9: 4- (4-^DD7xZHM-JW - 4 - (2, 5-j?7)V 



^»J2 3 7T#bn/i2 - [4- ( t -7 U )Vttzs) -1- 

[ (4-^DD7iZJW -2-^)VZf^M -1, 4-Z?7)V 

^-D^>if> (ik&mA m&faB) ) (102 mg, 0.209 mmol) ^rh7th*D 
yy> (3 ml) KJgflSU yyit^m-^)^> (0. 5 ml) fciniAfc. fcjfom& 
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DflfclhflU ^IB^tl (36.1 mg, 0.0963 mmol, 46*) *m&&tfim&tUT 
»&. 

'H-NMR (400 MHz, CDC 1 3 ) 6: 1.23-1.40 (2H, m), 1.35 (3H, d, J = 6.6 Hz), 
1.81-1.90 (1H, m), 2.84-2.93 (1H, m), 3.63-3.78 (2H, m), 4.51 (1H, d, J 
= 8.1 Hz), 6.75 (1H, td, J = 9. 0, 4.6 Hz), 6.89-6.96 (1H, m), 7.31 (2H, 
d, J = 8.5 Hz), 7.40-7.47 (1H, m), 7.51 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm"': 3525, 2954, 1655, 1493, 1477, 1427, 1394, 1306, 1279, 124 

0, 1180, 1144, 1080, 1055, 1014, 943, 887, 822, 754, 712, 665, 609, 559, 
542, 453. 

mp: 65-67 *C. 

MS m/z: 375 (M + +H). 

Anal, calcd for C 17 H 17 C1F 2 0 3 S 0. 5H 2 0:C, 53.20; H, 4.73; CI, 9.24; F, 9.90; 
S, 8.35. Found: C, 53.17; H, 4.86; CI, 9.29; F, 10.00; S, 8.50. 

2 4 0 : 1 - [ (4-^DQ7x^) 7Jl/fr— )V- 1 - (2, S-i?7 
)V3rU7x.-)l) ] - 4 mmi£2 4 O -AR#gtt#2 4 O- 
B) 

o=s=o 

CI 

mmm2 3 7T#^c2- [4- (tert -73')H>*5')H'iJ 
-1- (4-^aa7x^M;i/^^) ^>f-)V\ -l, 4-i?7)]/?tn*o 
if> (230 mg, 0.470 mmol) S:Th7tHD77> (4 ml) \zmffi 

L, 5" h^^l/T^-^A^^U h'Of h^fc FD7^>i§8£ (1.0 M, 0. 
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564 ml, 0.564 mmol) &fflT18l$ro*#U£. KJ&?££fitB&x?\>U-e*gr 

x^;u = 2:0 t^mumsu <£ffitegte#, fe«trmntsttfts*nfne 

2 4 0-A ((£Stt) (48.0 mg, 0. 128 mmol, 2735) &*lt&§Hft|&A£ bTf#fc. 

#6*lfcJ(5«tt*tt#*'\4 1 *y->J:t)IHISftL/, HlfBg<l4te2 4 0-B 
(»«tt) (48.8 mg, 0.130 mmol, 28*5) LT#fc. 
^t£#: 2 4 0-A 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.17 (3H, d, J = 6. 1 Hz), 1.28-1.48 (3H, m), 
2.18-2.29 (1H, m), 2.47-2.56 (1H, m), 3.77-3.85 (1H, m), 4. 53-4.58 (1H, 
m), 6.83 (1H, td, J =9.0, 4.4 Hz), 6.95-7.01 (1H, m), 7.22-7.28 (1H, 

m), 7.38 (2H, d, J = 8. 5 Hz), 7.53 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm" 1 : 3370, 3087, 2925, 1587, 1574, 1496, 1475, 1423, 1396, 131 

1, 1279, 1234, 1178, 1149, 1128, 1086, 1014, 949, 874, 827, 789, 760, 73 

5, 710, 679, 631, 584, 559, 525, 469. 

mp: 97-98 "C. 

MS m/z: 375 (M*+H) . 

Anal, calcd for C 17 H 17 C1F 2 N0 3 S:C, 54.47; H, 4.57; CI, 9.46; F, 10.14; S, 8. 
55. Found: C, 54.35; H, 4.69; CI, 9.64; F, 10.31; S, 8.80. 
mtiifo 2 4 O - B 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.17 (3H, d, J = 6. 1 Hz), 1.29-1.45 (3H, m), 
2.07-2.18 (1H, m), 2.58-2.67 (1H, m), 3.77-3.85 (1H, m), 4.59 (1H, dd, 
J = 11.2, 2.9 Hz), 6.84 (1H, td, J = 9.0, 4.4 Hz), 6.95-7.02 (1H, m), 7. 
23-7.27 (1H, m), 7.38 (2H, d, J = 8.5 Hz), 7.54 (2H, d, J = 8.5 Hz). 
IR (ATR) cm" 1 : 3504, 3390, 2960, 2925, 1585, 1493, 1475, 1427, 1396, 130 
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2, 1275, 1227, 1 174, 1146, 1082, 1036, 1014, 823, 752, 723, 708, 625, 55 

5, 530, 463. 

mp: 89 *C. 

MS m/z: 375 (M 4 +H) . 

Anal, calcd for C 17 H I7 C1F 2 N0 3 S:C, 54.47; H, 4.57; CI, 9.46; F, 10.14; S, 8. 
55. Found: C, 54.25; H, 4.46; CI, 9.51; F, 10.41; S, 8.66. 

mffiM 2 4 1 : N- [5- [ (4 -^ap^xr.;!/) 7JU?frn;i/l -5- (2, 



mmM2 9T#<~>nfc5 - [ (4-^DD7i-jW -5- (2, 

5 -zs7)V-*u - 1 -^>$> /— )V (115 mg, 0.307 mmolh 

9-)V^)\/^^.)^JWi^>m t (120 mg, 0.614 mmol), te&ZSbV? 
jl- )\,-fc7,74 > (163 mg, 0.614 mmol) *7h7tK077> (3 ml) fcjgfl? 
^{CTT^7j;i/^>^^-1'Vyotf;P (120 1, 0.614 mmol) £JlQ 

'J*irVW7A^07 b^^-KttU '\*-*J-> : ^X^;U = 3:lj&tBg& 
£D#7t7>IIi£MU mfBte^ (168 mg, 0.304 mmol, 9950 

r H-NMR (400 MHz, CDC1 3 ) 6: 1.22-1.35 (2H, m), 1.50 (9H, m), 1.58-1.73 
C2H, m), 2.08-2.18 (1H, m), 2.39-2.49 (1H, m), 3.22 (3H, s), 3.59 (2H, d 
M, J = 8. 1, 6.6, 3.9 Hz), 4.53 (1H, dd, J = 11.2, 2.9 Hz), 6.83 (1H, td, 
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J =9.0, 4.4 Hz), 6.95-7.01 (1H, m), 7.22-7.27 (1H, m), 7.39 (2H, d, J 
= 8.5 Hz), 7.54 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm" 1 : 1722, 1583, 1496, 1350, 1321, 1281, 1 149, 1087, 1012, 966, 
831, 754, 710, 629, 517. 
MS m/z: 452 (M*-Boc), 496 (M*-t-Bu), 574 (M 4 +Na) . 
FAB-MS: 574.0932 (Calcd for C 23 H 28 ClF 2 N0 6 S 2 Na: 574.0912). 

2 4 2: N- [5- [ (4-^DD7x^) -5- (2, 



N- [5- [ (4-^D07x-Jl/) TJPzfr-;!/] - 5- (2, 5~-JyJl^U 

7i^jw ^>^;H -N-^^;Px;^-;i/^jw\^>m t -ttjv (108 mg, 

0.196 mmol) &i?2un*$> (4 ml) lCig#U h U 7)l*um& 

(lml) R*6Wt*mT?3«fM«^», ^pp^^>T^3RUtK, ffi 

v a -cnmtmm u n <=> nrcmm * ? ? v >- a >> u * y 7 a * p t h y 9 

7^-tftL, ^iJ-> : »8fcX^;P = l:l&ffi&<fc 9 U 
n7tS^$r@^igX^;i/-^1t>J:«5SiSS^b. ^fB^#) (75.5 mg, 0.167 m 
mol, 85*) &&&m*i:VTmrco 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.28-1.38 (2H, m), 1.55-1.68 (2H, m), 2.06-2. 
18 (1H, m), 2.43-2.52 (1H, m), 2.92 (3H, s), 3.09 (2H, dd, J = 13.4, 6.8 

Hz), 4.15-4.24 (1H, m), 4.51 (1H, dd, J = 11.5, 3.4 Hz), 6.84 (1H, td, 
J = 9.0, 4.4 Hz), 6.96-7.03 (1H, m), 7.22-7.28 (1H, m), 7.39 (2H, d, J = 

8.5 Hz), 7.52 (2H, d, J = 8. 5 Hz). 
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IR (ATR) cm" 1 : 3219, 2871, 1583, 1495, 1425, 1300, 1248, 1167, 1144, 108 
4, 1068, 978, 893? 835, 752, 725, 706, 629, 545, 525, 471. 
mp: 106-107 «C. 
MS m/z: 452 (M'+H). 

Anal, calcd for C 18 H 20 C1F 2 N0 4 S 2 :C, 47.84; H, 4.46; CI, 7.84; F, 8.41; N, 3. 
10; S, 14. 19. Found: C, 47.75; H, 4.47; CI, 7.94; F, 8.54; N, 3.14; S, 1 
4.25. 

2 4 3 : N — [4- [ (4-^DD7i^) -4- (2, 

5-y7MD7x-j|/) -3-^^;i/y^;i/] -N- *?-)V7,)V*~)Vti)Vn 



nMM2 3 9-ef#<=>nfc4- C (4-^dd7i^jW -4- (2, 

5-y7MD7i^Jl/) - 3 -*^)V- 1 -Zf#/—)V (97. 2 mg, 0.259 mmo 
1), N-jrt^;i/X;M*— ;i/#;UA*5>B& t (lOl mg, 0.518 mmol), & 

ctl/hU7a:n;i/^7;^-r > Cl 38 mg, 0. 518 mmo 1) 5fh7kHn77> (3 
ml) ISl:T7yy*M>S?y^f VT'D tf;i/ (102 1, 0.518 

mmol) £J0Afc. K^£MT18l$|BJft#&, IfKx^-CflHRU ffiftliafl: 

(136 mg, 0.246 mmol, 95*) ^m^M^tVXnfCo 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.33 (3H, d, J = 6.8 Hz), 1.35-1.45 (1H, m), 
1.52 (9H, s), 1.99-2.08 (IH, m), 2.70-2.78 (1H, m), 3.27 (3H, s), 3.65- 
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3.76 (2H, m), 4.45 (1H, d, J = 7. 6 Hz), 6.77 (1H, td, J = 9. 0, 4.6 Hz), 
6.91-6.97 (1H, m), 7.32 (2H, d, J = 8. 5 Hz), 7.38-7.45 (1H, m), 7.50 (2H, 
d, J = 8.5 Hz). 
MS m/z: 552 (M + +H), 574 (M + +Na). 

FAB-MS: 552.1070 (Calcd for C 23 H 29 C1F 2 N0 6 S 2 : 552.1093), 574.0875 (Calcd fo 
r C 23 H 28 ClF 2 N0 6 S 2 Na: 574.0912). 

mmm 244 : n- [4- c (a-zuu-j^-m xju^-m -4- (2, 




CI 



3060112 4 3T#S*lfcN- [4- [ (4-^DD7x-;W 7Jl,*-;i/] -4 
- (2, 5 ->?7MD7i-JW -Z-^)V^M -N-*^)l7.)Vfr- 
M)Vn^>m.t (136 mg, 0.246 mmol) ^dd^^> (4 ml) \Z 

mmv, Mi:thU7MnM (lmi) &Dntt 0 %.mm&m&T*mmmw 

^-^t>«l:t)||iiL, mUlt^m 09.5 mg, 0.220 mmol, 8990 

'H-NMR (400 MHz, CDCI 3 ) 6: 1.27 (3H, d, J = 6.8 Hz), 1.35-1.44 (1H, m) , 
1.95-2.05 (1H, m), 2.82-2.88 (1H, m), 2.95 (3H, s), 3.10-3.19 (1H, m) , 
3.22-3.30 (1H, m), 4.21-4.28 (1H, br m), 4.49 (1H, t, J = 6. 6 Hz), 6.81 
(1H, td, J = 9.0, 4.4 Hz), 6.93-7.00 (1H, m), 7.34 (2H, d, J = 8. 5 Hz), 
7.42-7.48 (1H, m) , 7.52 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm" 1 : 3251, 3076, 1581, 1495, 1473, 1317, 1244, 1140, 881, 837, 
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781, 750, 729, 710, 665, 617, 553, 521, 465. 
mp: 163 <C. 
MS m/z: 452 (M + +H). 

Anal, calcd for C 18 H 20 C1F 2 N0 4 S 2 :C, 47.84; H, 4.46; CI, 7.84; F, 8.41; N, 3. 
10; S, 14.19. Found: C, 47.88; H, 4.45; CI, 7.91; F, 8.51; N, 3.16; S, 1 
4. 23. 

H»J 2 4 5: N— [3- (4 DD7xrMM^) -3- (2, 5- 



H»J2 0 7r#e>tlfc3- (4-^DP7i^7WZJW -3- (2, 5 
-;7Mn7iZjW - 1 -:/aAV-Jl/ (120 mg, 0.307 mmol), N-^3=- 
)V7s)V-fc—)VjJ)in=i>W.t-7 : 3 L )l (101 mg, 0.519 mmol), ^cttKh'J^x 
-^T^^ > (138 mg, 0.519 mmol) §fh7tHn77> (3 ml) KLjgflpU 
7c&, ^^TT^*;i/^>^^y^Dhf;i/ (102 1, 0.519 mmol) £jJDA 

fee s^^^Ti8B#rfl«^, «x^-e»:u 7K, ^ckr/^^7K 

i^nvh^^-icttU Cv*-fr> : W^x^;i/ = 4:1) i^MWJ^^ 
ibfc. %%ntdmm'ftV>?uu*9y (4 ml) h<J7MoBK 
(2 ml) £}JDA> £ire6P#ra«#L;fc. Rjfett«r^OD^^>T?*R«, 

mt&W) (90.2 mg, 0.213 mmol, 62*) Sjl8MtftlSaiLTft&. 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.29-2.39 (1H, m), 2.69-2.78 (1H, m) , 2.93 
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(3H, s), 3.10-3.20 (1H, m) , 3.35-3.44 (1H, m), 4.44-4.50 (1H, br m), 4.7 
4 (1H, dd, J = 9.0, 6.1 Hz), 6.84 (1H, td, J = 9.0, 4.6 Hz), 6.97-7.04 
(1H, m), 7.23 (1H, ddd, J = 8. 5, 5.4, 3.2 Hz), 7.39 (2H, d, J = 8. 5 Hz), 
7.52 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm"': 3257, 3087, 2947, 1587, 1496, 1475, 1308, 1090, 1279, 114 
7, 1086, 1014, 962, 879, 827, 760, 737, 679, 621, 523, 463, 413. 
mp: 131-134 t:. 
MS m/z: 424 (M + +H). 

Anal, calcd for C 16 H I6 C1F 2 N0 4 S 2 :C, 45.34; H, 3.80; CI, 8.36; F, 8.96; N, 3. 
30; S, 15.13. Found: C, 45.22; H, 3.67; CI, 8.34; F, 8.98; N, 3.38; S, 1 
5. 16. 

###1 4 0 : 4- (t-^JI/y7i^y'JM^y) - 2 -zfy->- 1 -Jr 



2 -:/^->- 1 , (10.0 g, 113 mmol) TkXPi (4.70 g, 

69.0 ramol) ^DP/^>/N, N-^pWI^UAZS FiB&Jfc (200 ml 
/ 200 ml) izmmi<* MCI t - yWDPy7i^y7> (30.0 ml, 
115 mmol) ZffiTLfzo nTF^T^ fcJfom&^&iZTAB f^mWVtz. fcfom 

^wo7h^77^-c#u s\*v> immx-^ji = 2:i mmffl^Kin 
fcftw&m&mmhT. mmt^m (15.3 g, 46.9 mmoi, 42*) &m&mmtsm. 
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'H-NMR (400 MHz, CDC1 3 ) 6: 1.06 (9H, s), 4.01 (0. 5H, br d, J = 6. 1 Hz), 
4.15 (1.5H, br d, J = 4.9 Hz), 4.18-4.26 (1.5H, m), 4.26 (0. 5H, dm, J = 
5.9 Hz), 5.60-5.75 (1H, m), 5.78 (3H, dm, J = 15.4 Hz), 7.34-7.52 (5H, 

m), 7.64-7.76 (4H, m). 

MS m/z : 327 (M + +H) . 

2 4 6: (Z) - 2- [5- (t-^^7i^>'JW^) -1 

- [ (4-^dd7x^) x;1/4n^;1/] - 3 -^>^-;n -1, 

^•□^>if> (gt£lfr2 4 6-A) R# (E) - 2- [5- (t-^Jk/7i 

^2k>iUia^vO - l- [ (4-^DD7x-;i/) xjj/fr^jk] -3-^>t- 

gJkJ ~1> 4-^^;i/^-p^>if> (S1t#:2 4 6-B) 



£sjfi0*5T»e>n&2- [ (4-^oo7x-ji/) x;i/^-;i/^^;u] -i, 4 

-> ? 7;U^-D^>if> (400 mg, 1.32 mmol) Rtf4- (t-7*W7x^ 
yU^+y) -2-^>- 1 (660 mg, 2.02 mmol) £HI/X> (6 

il) KiSJffU y7y^?l/>N'J-n-7'fM7N*7> (480 mg, 1.99 mm 

oi) zmxtzm. 7jvzf>nm%T. mmmmmffivrzo Rj&m&tic$t&* « 

>:Wm^)V = 80:1) KT#I*W«U ^12^14^ 2 4 6 - A (jgffitt) (14 

9 mg, 0.244 mmol, 18%) UT, «3HIH4#2 4 6-B (ffiffi 

m (468 mg, 0.766 mmol, 58%) lltlfc. 
mfe^ 2 4 6 - A 
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'H-NMR (400 MHz, CDC1 3 ) <5 : 1.04 (9H, s), 2.64-2.78 (1H, m), 2.95-3.08 

(1H, m), 4.09 (1H, ddm, J = 13.5, 5.6 Hz), 4.15 (1H, ddm, J = 13.5, 6.3 

Hz), 4.45 (1H, ddm, J = 11.0, 3.4 Hz), 5.12 (1H, dtra, J = 11.0, 7.3 Hz), 
5.62 (1H, dtm, J = 11.0, 6.3 Hz), 6.80-6.88 (1H, m), 6.90-7.00 (1H, m) , 
7.02-7.21 (1H, m), 7.30-7.60 (10H, m), 7.60-7.72 (4H, m). 

IR (ATR) cr': 2931, 2856, 1583, 1496, 1473, 1427, 1327, 1151, 111 1, 108 

8, 823, 754, 702, 615, 505. 

MS m/z : 611 (M 4 +H), 633 (M + +Na) . 

Sttffc 2 4 6 - B 

'H-NMR (400 MHz, CDC 1 3 ) 6: 0.93 (9H, s), 2.80-2.92 (1H, m), 3.14-3.26 

(1H, m), 3.98-4.05 (2H, m), 4.01 (1H, dd, J = 11. 5, 3. 7 Hz), 5.43 (1H, d 

tm, J = 15.0, 7.3 Hz), 5.59 (1H, dtm, J = 15.0, 4.4 Hz), 6.75-6.88 (1H, 

m), 6.92-7.01 (1H, m), 7.22-7.50 (9H, m), 7.50-7.65 (6H, m) . 

IR (ATR) cm"': 2931, 2856, 1583, 1496, 1427, 1321, 1149, 111 1, 1084, 101 

2, 822, 754, 700, 503. 

MS m/z : 611 (M + +H), 633 (M + +Na). 

2 4 7 : (Z) -5 - [ (4-^DD7x-J1/) TJl/fr-^] -5- (2, 

°ta cl 

(Z) -2- [5- (t-7*5 : ;l/y7i-Jk> l JM+-» -1- [ (4-^D 
n~7^~)l) TJL'*-)!/) - 3 -^>x— JH -1, 4-^^;u^-a^>-t:> 

(!& 1 \$lW2 4 6 — A) (145 mg, 0. 237 mmol) £t- h ^ t F n:7 ^ > (5 ml) \Z 
mffils. yy J it^hy'f^-)Vy>^:~'yA(D^h^\i^oy^>mW (1.0 M, 0. 
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5 ml, 0.5 mmol) &mTVtc'&. m.mzXim$m.WVtc 0 Kfomz*. (0.2 ml) 

(51 mg, 0.137 mmol, 58%) LT#7c B 
•H-NMR (400 MHz, CDC1 3 ) 6: 1.35 (1H, br s), 2.82-2.95 (1H, m), 3.22-3.3 
2 (1H, m), 4.08-4.18 (1H, m), 4.18-4.28 (1H, m), 4.56 (1H, ddm, J = 10.6, 

4.5 Hz), 5.29 (1H, dtm, J = 11.0, 7.5 Hz), 5.67 (1H, dtm, J = 11.0, 6.6 

Hz), 6. 77-6.88 (1H, m), 6.92-7.02 (1H, m), 7.22-7.32 (1H, m), 7.39 (2H, 

d, J = 8.7 Hz), 7.54 (2H, d, J = 8. 7 Hz). 

IR (ATR) cm" 1 : 3560, 3016, 1585, 1495, 1475, 1427, 1396, 1308, 1277, 121 

8, 879, 827, 789, 752, 708, 679, 627, 467, 420. 

mp: 60-63T:. 

MS m/z : 390 (M*+NH 4 ). 

Anal. Calcd for C 17 H 15 C1F 2 0 3 S: C, 54.77; H, 4.06; CI, 9.51; F, 10.19; S, 8. 
60. Found: C, 54. 57; H, 4.08; CI, 9.41; F, 10.27; S, 8.74. 

mmm 248: (e) -5- [ (4-^dd7x-^) - 5- (2, 



HWJ2 4 6T#Wc (E) - 2- [5- ( t - 7*f Jky7i-Jk>'J W 

-» -1- [ (4 -^□□7i-;w tjI/*-;h - 3 -^>^-ju] -1, 4 

-~J7)l*us<y-\£> (#|'|4#: 2 4 6 — B) (465 mg, 0.761 mmol) ^b^t 
HP77> (10 ml) IzmMls, 7y4k9-h7 7?-Jl'T> : E — 'yA<DTh7tF 
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uyy>mm (1.0 M, 1.5 ml, 1.5mmol) £?itTU7tt£, ^Sf'TlR^jt^b 

&. Kfomzyk (o.2mi) *imxtc&. mi£mmLTnt>nrcmmm&7 7y 

^ivU^y;i/i7D-7h^^^^-(C#L^ ^\^> :mm^)l = 2:1 j&ttS 

HT«c#l, m^it^m (225 mg, 0.605 mmol, 8030 LT#fco 
'H-NMR (400 MHz, CDC1 3 ) <5 : 1.21 (1H, br t, J = 5. 5 Hz), 2.80-2.92 (1H, 
m), 3.18-3.28 (1H, m), 3.96-4.06 (2H, m), 4.57 (1H, ddm, J = 11.2, 3. 9 H 
z), 5.44 (1H, dtm, J = 15.2, 7.3 Hz), 5.70 (1H, dtm, J = 15.2, 5.4 Hz), 
6.78-6.88 (1H, m), 6.95-7.03 (1H, m), 7.22-7.30 (1H, m), 7.39 (2H, d, J 
= 8.7 Hz), 7.54 (2H, d, J = 8. 7 Hz). 

IR (ATR) cm' 1 : 3552, 3087, 1583, 1495, 1427, 1396, 1309, 1281, 1219, 118 
6, 1142, 1082, 1016, 984, 874, 831, 775, 756, 710, 619, 553, 534, 467. 
mp: 108-109*0. 
MS m/z : 395 (MHNa). 

Anal. Calcd for C I7 H 15 C1F 2 0 3 S: C, 54.77; H, 4.06; CI, 9.51; F, 10.19; S, 8. 
60. Found: C, 54.59; H, 4.03; CI, 9.53; F, 10.17; S, 8.71. 

###14 1 : 2- [2- (t-^JI/y7i-Jk>'JWy) JL^JI^I x 



2, 2' -^yl^y-Jl^ (10.0 g, 81.8 mmol) Rtf-T 5 (4.70 g, 

69.0 mmol) $y^DU^^> (200 ml) iCiSflSU tiSCTt-y'WDP 
-/7i^y7> (15.0 ml, 57.7 mmol) fcASTUfc. i»T*S7&, fcJfcm&m 
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iszLz/i)tiy)V2u-?\>t?77j-lZttL> '\*V> : mk^)V = 3:1 jgttj 
«U:0»fc#M*«JBE»«LT, mmt£>W (11.3 g, 31.3 mmol. 54%) 

■H-NMR (400 MHz, CDC1 3 ) 6: 1.06 (9H, s), 2.19 (1H, br s), 2.62-2.72 (4H, 
m), 3.63 (2H, br t, J = 5. 5 Hz), 3.80 (2H, t, J = 6. 8 Hz), 7.32-7.52 (6 
H, m), 7.66-7.75 (4H, m). 

IR (ATR) cm" 1 : 3400, 2929, 2856, 1427, 1105, 822, 735, 700, 611, 503. 
MS m/z : 383 (M'+Na). 

nmm 249: 2- [3- [2- (t-y^-j^y^-jv^^ji^^) jl^ji 



H«sj5Tf#£>*ifc 2 - [ (4-^dd7i-;W x;u*x;i^3S>u] -1, 4 

--jy)V^ru^>^.> (900 mg, 2.97 mmol) RZS2- [2- (t-^;P5?7 

x-;k>UJ^'» x^;^*] x^y— ;i/ (i.64g, 4.55 mmol) £h;i/x 

> (20 ml) £jgfl¥U '>7/^l/>h'J-n-^»X*7> (1.26 g, 5. 
22 mmol) £fln*.fc&» 7J^>^1^T, 9I^MADlRBSdfE U fc. R««t*ftJfr«, 
2- [2- (t-Wy7i-;i/y'JM^y) X^;i/^] X*y— (50 
0 mg, 1.39 mmol) RtXvT 7 ;* fU> V U - n -T'^-JUftXfc? > (400 mg, 1. 
66 mmol) £in*.fc&, 7^^>Sffl^T. 14Pt^Mil»Stb7c 0 SJ^i**^ 
ffiEEMI® LT# 6 £ 7 7 y ~> U * ^ * □ V h ^ 7 y 4 - \Z. 

ttU AW>:»fJl/ = 10:1 il«Of#^i?:tei!SlbT, *flB 




•ci 
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\Y&m (1.82 g, 2.82 mmol, 95%) SjgfcStWfefft^Mt bT»fc. 
'H-NMR (400 MHz, CDC1 3 ) 6: 1.02 (9H, s), 2.20-2.35 (2H, m), 2.50-2.74 
(4H, m), 3.65-3.80 (2H, m) , 4.72-4.80 (1H. n), 6.77-6.85 (1H, m), 6.92-7. 
00 (1H, m), 7.15-7.23 (1H, m), 7.35-7.48 (8H, m), 7.52 (2H, d, J = 8.8 H 
z) , 7. 64 (4H, d, J = 8. 1 Hz) . 

IR (ATR) cm' 1 : 2931, 2858, 1583, 1496, 1323, 1 149, 1105, 1084, 754, 700, 
503. 

MS m/z : 667 (M + +Na). 

mmm 2 5 0 : 2- [3- [ (4 nay XJI&-)1>~\ -3- (2, 



2- [3- [2- (t-^Jk/7iZJ^>ijmy) JL^Jl^] - 1 - 

[ (4-^dd7i-jw y°u\±M -l, 4-> f ^;^p^>if 

> (1.81 g, 2.80 mmol) 5rh7t:FD77> (30 ml) Ml, tK^T(CT 
7y<k^h?y*3 : -)lT> : E~'7A<D^b7t\*a7?>mWl (1.0 M, 8.0 ml, 8. 
0 mmol) SiTUfct, gffifcT2l$ri8«#bfc. Kjfcffcfczfc (3 ml) «riO*.fc 

m&mm \sT&znttmumtit& y ? v ^ u * D7h^7^- 

fctfU : Mx^;U = 2:1 ftfbffiJ: 0#&#H£«JEEiittl,T, 

#^n^efeH^$^-tJ-XCTi5fe#L, «K<b-&«& (977 mg, 
2.40 mmol, 8630 <h LTf#fc. 

'H-NMR (400 MHz, CDC 1 3 ) 6: 1.97 (1H, t, J = 6. 1 Hz), 2.30-2.45 (2H, m), 
2.60-2.80 (4H, m), 3.60-3.78 (2H, m), 4.81 (1H, dd, J = 9.6, 3.5 Hz), 6. 
80-6.90 (1H, m), 6.96-7.05 (1H, m), 7.20-7.30 (1H, m), 7.39 (2H, d, J = 




OH 
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8.8 Hz), 7.54 (2H, d, J = 8. 8 Hz). 

IR (ATR) cm'': 3564, 3072, 1583, 1496, 1275, 1144, 1082, 835, 810, 762, 

627, 534, 480. 

mp: 108-llOt:. 

MS m/z : 424 (NT+NH 4 ). 

Anal. Calcd for C I7 H 17 C1F 2 0 3 S 2 : C, 50.18; H, 4.21; CI, 8.71; F, 9.34; S, 1 
5.76. Found: C, 49.94; H, 4.20; CI, 8.84; F, 9.41; S, 15.70. 

mmm 251: 4- [ (4-yuny^-)D xji^-m -4- (2, 5->? 

°to cl 

2- [3- [ (4-^DD7z-;W 7JU*X -3- (2, 5 -S^Jl^D 
7x-JW -JuMfrtt] X^y— ;i/ (800 mg, 2.00 mmol) £Ml'X> (50 m 
1) »C8W#U ->7/^fU>h>J-n-yfJl/*X*7> (1.50 g, 6. 22 mmo 
1) *Jo^fc«, T;l/rf>#H^T, H^JP^itdgL.feo m 

^1t>:ItBfeX5 L ;U = 15:1 Jgffiffl«k £f#fc#®£MEEiSi^UT, SfeS^^ 

i/t. %%ntc&&mw*^*v>\zTmfr\s. wm&® (.mm, 1.28 mmo 

1. 5435) $eM*tLWc. 

•H-NSfR (400 MHz, CDC1 3 ) 6: 2.46 (2H, br t, J = 13.4 Hz), 2.57-2.78 (4H, 
3), 3.09 (2H, br s), 6.85-6.95 (1H, m), 7.02-7.15 (2H, m), 7.37 (2H, d, 
J = 8.7 Hz), 7.40 (2H, d, J = 8. 7 Hz). 

LS (ATR) cnf 1 : 2927, 1574, 1495, 1306, 1267, 1 147, 1080, 877, 825, 750, 

riO, 519, 561, 472. 
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mp: 188-190"C. 

MS m/z : 389 (M 4 +H) . 

Anal. Calcd for C 17 H 15 C1F 2 0 2 S 2 0. 25H 2 0: C, 51.90; H, 3.97; CI, 9.01; F, 9.6 

6; S, 16.30. Found: C, 52.20; H, 3.91; CI, 9.20; F, 9.85; S, 16.36. 

mt&M 2 5 2: 4- [ (4-^DD7i^) %)V^-)V\ -4- (2, 5-v 

°to cl 

4- [ (4-7PD7X-JW -4- (2, 5-^7MD7i- 

JU) 5^h5k Ho^tf^> (200 mg, 0.508 mmol) £5^nn*^> (30 ml) 
*J&TfcT3-^ciDjfi&m#I& (106 mg, 0. 614 mmol) Sim 

77yayWWD?h^77^-l:^l, ^1t> : BSif ;P = 1:1 

^l/X-^WCT&^U «HEffr&*IJ (163 mg, 0.403 mmol, 79X) £S£*&* 
t Hit 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.30-3.55 (8H, m), 6.85-7.04 (1H, m), 7.05-7. 
20 (2H, m), 7.33 (0.8H, d, J = 8. 3 Hz), 7.40 (0. 8H, d, J = 8.3 Hz), 7.44 

(1.2H, d, J = 8.8 Hz), 7.47 (1.2H, d, J = 8. 8 Hz). 
IR (ATR) cm' 1 : 3095, 1576, 1491, 1308, 1279, 1146, 1082, 879, 818, 800, 
752, 712, 621, 565, 474. 
mp: 173-182'C. 
MS m/z : 405 (MHH). 

Anal. Calcd for C I7 H IS C1F 2 0 3 S 2 : C, 50.43; H, 3.73; CI, 8.76; F, 9.38; S, 1 
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5.85. Found: C, 50.60; H, 3.76; CI, 8.81; F, 9.48; S, 15.92. 

mmm 253: 4- c (a-zuu-j^-m xjik-m -a- (2, 5-^ 



H»!l2 5 [ (4-^D07x-jI/) TJl^x;!/] -4- (2, 

5-y7MD7xZJW ^ h^t: h*D^ftf^> (100 mg, 0.254 mmol) 
2uu*$> (15 ml) \zmm\sfc'&. 7K^Tf-T3-^PD3l^m#M (110 m 
g, 0.637 mmol) £JPX.7c„ ^tSKlT5B#PBlif KJftM^X^X-^U^ 
Jo*., 1^7K^^-hU^A7K^tCT^#^ ^gfi^^KMr?^*^ 

•J*WD7hy77^-C#U ^*1j-> : gmx^ = 1 : 1 i&ffig&ck 0 # 

T$c#U ^IS^tl (89 mg, 0.211 mmol, 83*) LTtffc. 
'H-NMR (400 MHz, CDC1 3 ) 6 : 2.80-3.02 (4H, m), 3.02-3.24 (4H, m), 6.91-7. 
01 (1H, m), 7.06-7.13 (1H, m), 7.14-7.22 (1H, m), 7.39 (2H, d, J = 8. 7 H 
z), 7.44 (2H, d, J = 8. 7 Hz). 

IR (ATR) cm" 1 : 1577, 1496, 1473, 1415, 1311, 1201, 1149, 1122, 1080, 874, 
854, 822, 754, 708, 623, 567, 474. 
mp: 204-206T:. 
MS m/z : 421 (M + +H). 

Anal. Calcd for C l7 H l6 CIF 2 0 4 S 2 : C, 48.51; H, 3.59; CI, 8.42; F, 9.03; S, 1 
5.24. Found: C, 48.61; H, 3.60; CI, 8.44; F, 9.05; S, 15.21. 
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HI 2 5 4: 2- [3- [ (4-^DD7i^) TJUfr-Jl/) -3- (2, 



5 0T*#e>nfc2 - [3- [ (4-2UU7ai-)V) XJI/tfcX )V\ -3 
- (2, 5-^7J^D7x-JW yuhf;^^-] X^y-;U (65 mg, 0.16 mm 
ol) $y^DD^^> (5 ml) \zmMVtz'&. 7KWT3-^PPl^lft 

(33 mg, 0.19 mmol) £jJPX.£: 0 ^tCT14B#f B TO^, Kmm&tfc&mfcmM 
bTf?. nfc?t*SM£ € 7 ^ y -> x U # y ;U ^ n ^ h ^ ^ 7 4 - Ktt b , x ^ 
□ D/^> : = 30:1 ^tilg|5ctO#7t^ili^ffi?iligbT, 6£ia#: 

£#7c 0 #£nfc6£H^£vX^;i/X-7SiWCTft^U 1Hfefc-&#l (50 mg, 

0.12 mmol, 74%) ^fife^t bT#7c. 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.52-2.65 (2H, m), 2.80-3.02 (5H, m), 4.11-4. 
22 (2H, m), 4.68-4.78 (1H, m), 6.80-6.90 (1H, m), 6.97-7.04 (1H, m), 7.2 
1-7.30 (1H, m), 7.38-7.44 (2H, m), 7.50-7.58 (2H, m). 
IR (ATR) cm H : 3421, 3259, 1585, 1496, 1319, 1147, 1086, 1028, 989, 833, 
756, 555, 534, 480, 463. 
mp: 124-132'C. 
MS m/z : 423 (M*+H) . 

Anal. Calcd for C 17 H 17 C1F 2 0 4 S 2 : C, 48.28: H, 4.05; CI, 8.42; F, 9.03; S, 1 
5.24. Found: C, 48.03; H, 4.01; CI, 8.33; F, 8.93; S, 15.06. 

MMM 2 5 5: 2 - [3- [ (4-^DD7xZ^) 7Jt/fr— )V\ -3- (2, 
5-y7MD7i-^) 7'U bfjU7Ji/7frx;i/] JL? 



°ta a 



OH 
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°ta a 

$mM2 5 0T#e>n/S:2 - [3- [ (4-^DD7i^) 7Jl/*x;l/| -3 
- (2, 5-/7JVtn7i-JW 7°n¥)\stt] X^y-;U (65 mg, 0.16 mm 

oi) ^dd/^> (5 mi) \zmmvr^k, Wfry^-cz-zuumzMMm 
(66 mg, o.38mmoi) ^ip^.fe 0 •m.mzxxmmm.w^ ^u^m^m&mm 

tf^n^efeH^^vX^X-^WCT^U, «ffifc^% (53 mg, 0.12 mm 
ol, 76*) &e6f&*£bT#fc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.19 (1H, t, J = 5. 1 Hz), 2.56-2.70 (1H, m), 
2.97-3.10 (1H, m), 3.12-3.28 (4H, m), 4.12 (2H, q, J = 5. 1 Hz), 4.77 (1 

H, dd, J = 9.4, 5.7 Hz), 6.82-6.92 (1H, m), 6.98-7.07 (1H, m), 7.20-7.30 
(1H, m), 7.41 (2H, d, J = 8. 7 Hz), 7.54 (2H, d, J = 8. 7 Hz). 

IR (ATR) cm' 1 : 3525, 3076, 1576, 1496, 1315, 1279, 1146, 1128, 1082, 103 

4, 1011, 997, 835, 758, 631, 559, 542, 523, 488, 467, 430. 

mp: 1 11-1 1 3t:. 

MS m/z : 439 (M + +H). 

Anal. Calcd for C I7 H 17 C1F 2 0 5 S 2 : C, 46.52; H, 3.90; CI, 8.08; F, 8.66; S, 1 
4.61. Found: C, 46.46; H, 3.82; CI, 8.15; F, 8.66; S, 14.55. 

#%0j|4 2 : N— [2- (t -7 , f^7x^->'JW'» X5=-;P] -N- 

(2 -b Kp^vxg^k) WkH3JAl^±Jk 



CT/JP02/13792 



355 



WO 03/055850 




ICT/JP02/13792 



N, N-t*7> + M;^>it-^ (9.00 g, 43.8 

mmol) R.£Pr5^V-;U (2.60 g, 38.2 mmol) ^y^DD^^VN, N-v 
^fMM7$FHM (70ml / 70ml) Mt;Tt-^MD 
Pv?^x-;i/~>^> (8.1 ml, 31 mmol) WUc. ffiST^T^ £J&f££^ 

)^mxtc^ yMzxmfrv, mmm^mymm^cf^z^y^zx^mvrz. 5 

77j-\zttls, ^-y->:^X^;i/ = 2:1 *&ffigBck 9t#fc3iIi£MJES&?& 

UT, ^12^^ (7.41 g, 16.7 mmol, 54S) ^U^m^Mt bWco 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1.05 (9H, s), 1.30-1.60 (9H, m) , 3.30-3.52 

(4H, m), 3.68-3. 90 (4H, m), 7.34-7.50 (6H, m), 7.60-7.72 (4H, m). 

IR (ATR) cm" 1 : 2931, 2858, 1693, 1670, 1408, 1365, 1171, 1144, 1105, 105 

1, 933, 822, 737, 700, 613, 501. 

MS m/z : 444 (MHH). 



mmrn 256: n- [2- (t -^^)v-jy^-)wy'))v^^ x^juj -n 

- [3- [ (4-^PP7JinjU) 7,)V-fc=.M -3- (2, 5-y7Ma7 




H»!l5T^enfe2- [ (4-70071^) 7.)V*-)V*?-M -1, 4 
-i/^^^-P^V-b^ (500 mg, 1.65 mmol) &t£N- [2- (t-7*^v7 
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x5MU] -n- (2-tFo+yxfjw *;i/A5>8t 

-7?-)V (950 mg, 2.14 mmol) £ HUX> (20 ml) £Jg#U y7y^^l/> 
h'J-n-^J^7*7> (600 mg, 2.49 mmol) ^JJO^Lfc^ T)V3>&M 

m.r> mtnmimmistt. sj&ttsaw&ak n- [2- (t-»>?7i- 

;u->u;u^-» x3\>n -n- (2-tHD+yxfjw #;i/m>^ t 

(500 mg, 1.13 mmol) St>^> 7y/fl/>h'J-n - 7*?;^^ ^ 7 > (3 
00 mg, 1.24 mmol) *Jn*.fc^ TJl^VflHMT, UI^WDPJKaidKbfc. £Jfc 

^U-> : »ttX5=-;W = 15:1 »ffl&«fc 0&fc#M£«ffifc*6L 
T, «BS^^<» (l.H g, 1.57 mmol, 95%) ^rafi»»tlT§fc, 
'H-NMR (400 MHz, CDC1 3 ) 6: 0.97 (9H, s), 1.20-1.50 (9H, m), 2.29 (1H, b 
r s), 2.62-2. 78 (1H, m), 3.05-3.50 (4H, m), 3.66 (2H, br s), 4.40-4.60 
(1H, m), 6.81 (1H, br s), 6.98 (1H, br s), 7.18-7.70 (15H, m). 
IR (ATR) cm" 1 : 2931, 1689, 1585, 1496, 1473, 1323, 1 149, 1086, 737, 700, 
613, 467, 426. 
MS m/z : 726 (M + +H). 



2 5 7: N- [3- [ {A-^7Uuy^~)l) -3- (2, 

5-y7MD7irj|/) "fu\d)V\ -N- (2-bFD^yX^) tS)W^ 

>m t -zt^jv 



N— [2- (t-7^l/y7xX;|/yiJM+y) X^;U] -N- [3- [ (4 
-^DD7iXJW 7JU*-JI/| -3- (2, 5-y7MD7xXjW 7°P tf 
&0 7^;U/N*5>^ t (1.13 g, 1.55 mmol) &fh7tKD77> (20 
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ml) tCjgflPU -;ftf h7^7> : E-^A©7 h 7 1 h*D7 7 

>mm (1.0 M, 5.0 ml, 5.0 mmol) £ilSTU£&. £i&K:Tlll#NHt#l,fc. S 

«ic7K (2 mi) ^jnAfc^, ftfcffi^ttiLTW&nfcaiwatts^^y^a^u 

*mn7h^77^H:#L. ^it> : mWt^JV = 1:1 ^mifB«fc«9t# 
&#H&«EE»H8bT, «iEft^4fc (651 mg, 1.32 mmol, 85%) &m&m&®S3. 
t LTUfc. 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.39 (9H, s), 2.28-2.42 (1H, m), 2.70-2.80 
(1H, m), 3.15-3.32 (3H, m), 3.40 (1H, br s), 3.68-3.80 (2H, m), 4.54 (1H, 
br s), 6.78-6.88 (1H, m), 6.95-7.03 (1H, m), 7.20-7.31 (1H, m), 7.39 (2 
H, d, J = 8. 7 Hz), 7.52 (2H, d, J = 8. 7 Hz). 

IR (ATR) cm" 1 : 3438, 2976, 2933, 1685, 1583, 1496, 1475, 1319, 1279, 114 
7, 1084, 1012, 827, 756, 710, 629, 555, 525, 467. 
MS m/z : 490 (M + +H), 512 (M 4 +Na). 

Anal. Calcd for C 22 H 26 C1F 2 N0 5 S 0.25H 2 0: C, 53.44; H, 5.40; CI, 7.17; F, 7. 
68; N, 2.83; S, 6.48. Found: C, 53.39; H, 5.45; CI, 7.21; F, 7.48; N, 2. 
95; S, 6.51. 



2 5 8 : 2- [3- [ (4-^DD7i^) ZME^M - 3 - (2, 



°to, 



F H .HC1 
N-~OH 



CI 

N- [3- [ (4-^7PD7x-;i/) TJU*— )l] -3- (2, 5 - v^Jl/^D 
7i-A) ZfuM)V\ -N- (2-bh'o*=/Xf;W tl)Vn^ >m t -zf^-)V 
(300 mg, 0.607 mmol) &iS2nn*?> (5 ml) KlJgMSPU Wl:Th'J7 
;M-nRBfc (0.5 ml) Wbf;. £jfcra££iaK:T2l$Kift#Lfcl£» SJfcifc 
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Tifc#U SaBffc'&fc (249 mg, 0.579 mmol, 951) ^aM*tUT#/c. 
'H-NMR (400 MHz, CD 3 0D) <5 : 2.42-2.58 (1H, m), 2.77-2.90 (1H, m), 2.96 
(1H, td, J = 11.8, 4.8 Hz), 3.06-3.15 (2H, m), 3.22 (1H, td, J = 11.8, 5. 
1 Hz), 3.75 (2H, dd, J =5.7, 4.5 Hz), 4.89 (1H, dd, J = 9.6, 5.3 Hz), 6. 
98 (1H, td, J = 9.3 4. 4 Hz), 7.10-7.20 (1H, m), 7.26-7.34 (1H, m), 7.54 
(2H, d, J = 8.8 Hz), 7.61 (2H, d, J = 8. 8 Hz). 

IR (ATR) cm' 1 : 3535, 2956, 2902, 2677, 1576, 1496, 1306, 1232, 1192, 114 

6, 1084, 1016, 822, 754, 710, 633, 548, 521, 472, 442. 

mp: 216-220T:. 

MS m/z : 390 (M + +H). 

Anal. Calcd for C 17 H 18 C1F 2 N0 3 S HC1 0.25H 2 O: C, 47.40; H, 4.56; CI, 16.46; 
F, 8.82; N, 3.25; S, 7.44. Found: C, 47.52; H, 4.47; CI, 16.47; F, 9.06; 
N, 3.36; S, 7.58. 



2 5 9: 4- [ (4-^DD7x^) XJlfr-M -4- (2, 5-3? 

°to cl 

H»J2 5 7Tl#£nfcN- [3- [ (4-^DD7x^W 7s)Vi£~)V\ -3 

- (2, 5-v7MD7i-JW -?u\Z)V] -N- 

l3)Vn^ >m t -Zf^)]/ (200 mg, 0.404 mmol) £b;i/X> (10 ml) 

~>7 J ^UyVV-n-y'^fy-foMs^y (200 mg, 0.829 mmol) &mZ-tc'&. 

T;u=f>f?iMT, mmmmmmvrzo ^m^n^m. y7;^^u>hu 
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-n-^;i^7.*7> (200 ng, 0.829 mmol) %:M7Ltz.'&, 7;i/=f >f?HM~F\ 

^i/tJXtffrpu^htf^y-c-lZttV, ^U->:S8x^P = 4:1 ^tbSB 

-^WCT^U SSH-fb^^ (140 mg, 0.297 mmol, 74*) §efe©*tbT 
»&. 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.43 (9H, s), 2.27 (2H, br t, J = 14.2 Hz), 
2.67 (4H, br s), 4.18 (2H, br s) , 6. 82-6.92 (1H, m), 7.03-7.16 (2H, m), 
7.36 (2H, d, J = 8.7 Hz), 7.40 (2H, d, J = 8. 7 Hz). 

IR (ATR) cm" 1 : 2979, 1682, 1583, 1410, 1315, 1244, 1188, 1144, 1088, 831, 
754, 623, 563, 534, 474. 
mp: 101-106^. 
MS m/z : 472 (M + +H). 

Anal. Calcd for C 22 H 24 C1F 2 N0 4 S: C, 55.99; H, 5.13; CI, 7.51; F, 8.05; N, 2. 
97; S, 6.79. Found: C, 55.89; H, 5.19; CI, 7.35; F, 7.97; N, 3.02; S, 6. 
80. 

2 6 0: 4- [ (4-^DD7x^) TJV^M -4- (2, 

F jCXf3" H - HC1 

°to cl 

4- [ (4-^DD7xZJW 7,)Vfo-)V] -4- (2, 5-y7MP7i^ 
)V) - 1 -\Z1Vz?>jj)l'tf>m t (3.17g, 6.72 mmol) 4^PD 

(100 ml) izmffiV. MTCTh^MDKl (10.0 ml) SrSSTL 
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&m&*nito &zni£&fc&i?jL?)v*-TMzTVc,ftL* mmt^m (2.74 

g, 6.71 mmol, quant.) &&&m$it LTifc. 

'H-NMR (400 MHz, CD 3 0D) <5 : 2.57 (2H, tm, J = 14. 1 Hz), 2.85 (2H, tm, J 
= 12.6 Hz), 2.98 (2H, br s), 3.54 (2H, dm, J = 13.7 Hz), 7.02-7.12 (1H, 
m), 7.22-7.31 (2H, m), 7.43 (2H, d, J = 8. 8 Hz) , 7.55 (2H, d, J = 8. 8 H 
z). 

IR (ATR) cm" 1 : 3338, 2943, 2713, 1579, 1495, 1469, 1311, 1196, 1144, 108 
2, 1012, 893, 818, 750, 623, 567. 
mp: 239-246*0 (decomp.). 
MS m/z : 372 (M + +H). 

Anal. Calcd for C 17 H I6 C1F 2 N0 2 S HC1 0.75H 2 O: C, 48.41; H, 4.42; CI, 16.81; 
F, 9.01; N, 3.32; S, 7.60. Found: C, 48.60; H, 4.31; CI, 16.33; F, 9.16; 
N, 3.46; S, 7.80. 

2 6 1 : 4- [ (4-7UUy^-)V) 7,)Vfc~)V] -4- (2, 5-y 

°ta cl 

4- [ (4-$UCi73L-)l) 7JMn-;1/] -4- (2, 5-y7Mn7i- 
)V) \d^)zy>mmm, (100 mg, 0.245 mmol) > h'Jl^75> (0.070 ml, 
0.50 mmol) JkX$ 37* *;UAT;i/^k F7Ki« (0.060 ml, 0.739 mmol) 
DD^> (5 ml) \ZlJU?ifc'&, ^1&\ZXhV7± h^^mit^mi-h^j^ 
A (220 mg, 1.04 mmol) *ft\X.tCo m&\ZX\mm®.WL,fc'&, Rfomz 1 M 

femitj- h u v (6.omi) zm?L* ^tzxwttmmwLfz. 
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> : = 30:1 mmu&ymtcftm&mizmmvT. &&wfc&mco 

%t>ntz.mw*zS'(vzfu\Z)V3L— twct^u m&it&m ao mg, o.is 

mmol, 74%) UT#fc„ 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.90 (2H, tm, J = 12.5 Hz), 2.17 (3H, s), 2. 
42 (2H, tm, J = 11.8 Hz), 2.50-2.90 (2H, m), 2.89 (2H, dt, J = 12.0, 2.9 
Hz), 6.82-6.92 (1H, m), 7.03-7.16 (2H, m), 7.38 (2H, d, J = 9.0 Hz), 7. 
42 (2H, d, J = 9.0 Hz). 

IR (ATR) cm' 1 : 3084, 3006, 2943, 2850, 2796, 1577, 1496, 1462, 1313, 128 

1, 1184, 1147, 1086, 814 752, 712, 631, 571, 534, 474, 440. 

rap: 172-175'C. 

MS m/z : 386 (M 4 +H). 

Anal. Calcd for C 18 H I8 C1F 2 N0 2 S: C, 56.03; H, 4.70; CI, 9.19; F, 9.85; N, 3. 
63; S, 8.31. Found: C, 55.92; H, 4.72; CI, 9.10; F, 9.91; N, 3.67; S, 8. 
39. 

2 6 2: l-s<>iS)l-4- [ (4-^DD7i^) XjkfrXjk] -4 
- (2, 5-y7MD7i^) tf^U>?> 

°ta a 

mMM2 6 0T*#£>nfc4- [ (4-^DD7x-JW 7JU*-;i/] -4- (2, 
5-y7MD7iZJW ¥.^)i»mM.m. U00 mg, 0.245 mmol) , h 'J X^ 
;U75> (0.070 ml, 0.50 mmol) RZS ^>X7^rt K (0.050 ml, 0.428 mm 
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ol) ^DD^^y (5 ml) \ZtX\Z.1t&. M&ZX h U 7± h^r^**<fc*^ 
m^-h'J^A (110 mg, 0.500 mmol) £iuAfc. ^ifif£T14P#F H m#b/ct£, S 
*5*fcl«€*KYb^hU^A7K*tt (3.0 ml) Sin*., &»fcT30#M«#b 

b Tt# S n^i«8*S7 5r>a v U*Wn7hif77^- fctt b , i? 
2 dp : ^ S-)V = 50:1 J§tHgB«t Of#fc^HS:«JE»*llbT, ffG^fb 

(87 mg, 0.19 mmol, 77*) SefiMftSt bTfifc. 
'H-NMR (400 MHz, CDC1 3 ) (5: 1.93 (2H, br t, I = 12.5 Hz), 2.46 (2H, br t, 
J = 11.6 Hz), 2.65 (2H, br s), 2.93 (2H, dm, J = 12.5 Hz), 3.36 (2H, s), 
6.81-6.94 (1H, m), 7.00-7.15 (2H, m), 7.20-7.34 (5H, m), 7.37 (4H, s). 
IR (ATR) cm" 1 : 2812, 2769, 1583, 1495, 1313, 1259, 1188, 1144, 1088, 810, 
752, 698, 629, 571, 542, 469. 
MS m/z : 462 (M + +H). 

Anal. Calcd for C 24 H 22 C1F 2 N0 2 S: C, 62.40; H, 4.80; CI, 7.67; F, 8.23; N, 3. 
03; S, 6.94. Found: C, 62.50; H, 4.98; CI, 7.50; F, 8.05; N, 3.04; S, 6. 
90. 

2 6 3: 1 - [4- [ (4-^DD7i^) XjMvXjjj ~ 4 ~ (2 » 
5-y7MD7xrj|/) fcT^USV] - 1 -X^y > 

°tO a 

mfoM2 6 0Tf#<=>*l/r4- [ (4-^OD7i-JW XJU^—Jl] -4- (2, 
5-y7M0 7i-JW \f.^)i?>mMM (90 mg, 0. 22 mmol) Rtfb'JX 
^75> (0.092 ml, 0.66 mmol) $y^DD/^> (4 ml) fcjgfipu 
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\ZXmt7±^ (0.024 ml, 0.34 mmol) SJOAfc. MUiZTimfflmWlsfz 

Kjfomizmumw7k (0.5 mo &mtt 0 fcfom&Mzm&mmisT'&zn 

fcii^i^ 7 7 7 -> a y 'J * yjl/i' o 7 h ^ 7 7 - li# t , vtuu**? 
> : = 30:1 *m«BcfcO#fc^1ii&«BE««SUT, 

f#e>n/i@#£^1t>{;:-m#U ^fE'ffr&l&J (48 mg, 0.12 mmol, 53$) £ 

'H-NMR (400 MHz, CDC1 3 ) 5: 2.08 (3H, s), 2.20-2. 42 (2H, m), 2.49 (1H, b 
r t, J = 13.0 Hz), 2.60-2.75 (1H, m), 2.75-2.90 (1H, m), 3.01 (1H, br t, 
J = 13.2 Hz), 3.92 (1H, dm, J = 13.4 Hz), 4.70 (1H, dm, J = 13.9 Hz), 6. 
85-6.94 (1H, m), 7. 50-7.60 (2H, m), 7.36 (2H, d, J = 8. 8 Hz), 7.40 (2H, 
d, J = 8. 8 Hz) . 

IR (ATR) cm" 1 : 3084, 1653, 1496, 1427, 1309, 1279, 1244, 1144, 1088, 993, 
754, 627, 563, 474. 
mp: 159-160t:. 
MS m/z : 414 (M + +H). 

Anal. Calcd for C 19 H I8 C1F 2 N0 3 S: C, 55.14; H, 4.38; CI, 8.57; F, 9.18; N, 3. 
38; S, 7.75. Found: C, 55.07; H, 4.49; CI, 8.69; F, 9.30; N, 3.41; S, 7. 
77. 



2 6 4: [4- [ (4-^DD7x-J1/) X;l/^-;l^] -4- (2, 5- 

°ta a 

71-ii/) t;;1//}n-;i/| -4- (2, 5-v7Md7z-jW tf^u^>m^ 
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m (80 ng, 0.20 mmol) &£JW V~zi^-J -1 )V9 D >J KJtt% (60 nig, 0.34 m 
mol) m^it^m (84 mg, 0.18 mmol, 90*) £6fii|ft*<h LT#7c e 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.24-2.55 (2H, m), 2.60-2.90 (3H, m), 2.90-3. 
10 (1H, in), 3.70-3.82 (1H, m), 4.74-4.90 (1H, m), 6.84-6.92 (1H, m), 7.0 
4-7.14 (2H, m), 7.18-7.25 (2H, m), 7.34 (2H, d, J = 8. 5 Hz), 7.39 (2H, d, 
J = 8. 5 Hz), 8. 70 (2H, d, J = 5.9 Hz). 

IR (ATR) cm' 1 : 3032, 1630, 1496, 1439, 1311, 1279, 1 146, 1086, 1013, 810, 
752, 625, 561, 505. 
mp: 245-248t:. 
MS m/z : 477 (M + +H). 

FAB-MS: 477.0839 (Calcd for C 23 H 20 C1F 2 N 2 0 3 S: 477.0851). 

mmm 2 6 5: [4- [ (4-^DD7x^) 7s)Vifr—)V\ -4- (2, 5- 




mmm2 6 3 tmmojjmzj:*), mmm2 q ot#wc4- c u-t? uu 

-7:n-;i/) -4- (2, 5-y7;!/tD7x-JW \Z^)i?>m& 

& (90 mg, 0.22 mmol) S^-n^Vf o U (60 mg, 0.34 mmol) 

&m<<\ WMit^m (75 mg, 0.16 mmol, 71%) LTf#fc 0 
'H-NMR (400 MHz, CDC1 3 ) <5 : 2.20-4.90 (8H, m), 6.85-6. 95 (1H, m), 7.08-7. 
18 (2H, m), 7.32-7.43 (1H, m), 7.35 (2H, d, J = 8. 9 Hz), 7.40 (2H, d, J 
= 8.9 Hz), 7.73 (1H, dt, J = 7. 8, 2.0 Hz), 8.62 (1H, dd, J = 2. 0, 1.0 H 
z), 8.68 (1H, dd, J = 4. 9, 2.0 Hz). 

!R (ATR) cm"': 1631, 1585, 1493, 1444, 1315, 1 144, 1088, 831, 756, 625, 
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557, 505, 474. 
mp: 1 1 9-12413. 
MS m/z : 477 (M + +H). 

Anal. Calcd for C 23 H 19 C1F 2 N 2 0 3 S: C, 57.92; H, 4.02; CI, 7.43; F, 7.97; N, 
5.87; S, 6.72. Found: C, 57.69; H, 4.08; CI, 7.33; F, 7.97; N, 5.94; S, 
6.78. 

mmm 2 6 6: [4- [ (4-^DD7x-^) -4- (2, 5- 

°to a 

mmm2 6 3tmm<Dijmz&K). mmm2 6o-vm^nrc4- [ (4-^dd 

7i-JW XJVft-M -4- (2, 5-y7MD7i"M fc^U^>*&^ 
i& (80 mg, 0.20 mmol) RtXtfn U /-Ol^ P U HtttBtia (60 mg, 0.34 mmol) 

mmk-SW) (77 mg, 0.16 mmol, 82*0 bT#£o 
'H-NMR (400 MHz, CDC1 3 ) 5: 2.35-2.52 (2H, m), 2.60-2.90 (3H, m), 3.09 
(1H, br t, J = 13. 1 Hz), 4.21 (1H, dm, J = 13.5 Hz), 4.83 (1H, dm, J = 1 
4.0 Hz), 6.82-6.95 (1H, m), 7.04-7.18 (2H, m), 7.30-7.45 (5H, m), 7.65 
(1H, dm, J = 7.8 Hz), 7.80 (1H, td, J = 7.8, 1.7 Hz), 8.55 (1H, dm, J = 
4.9 Hz). 

IR (ATR) cm' 1 : 3084, 1635, 1496, 131 1, 1 146, 1086, 1007, 843, 804, 752, 

629, 555, 467. 

mp: 193-196T;. 

MS m/z : 477 (M + +H). 

Anal. Calcd for C M H I9 C1F,N 2 0,S: C, 57.92; H, 4.02; CI, 7.43; F, 7.97; N, 
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5.87; S, 6.72. Found: C, 57.94; H, 4.08; CI, 7.48; F, 7.99; N, 5.92; S, 
6.81. 

H»J 2 6 7: 4- [ (4-^PP7x-;i/) TJUfr" )V\ -4- (2, 5->? 

0 ta o 

nmM2 6 3 £mm<Djjmz&K), mmm2 6 0T#e>nfc4- [ u-^pp 

7iZJW XJV^ZLM -4- (2, 5 -^^^^-Py'x^) t^U^>&m 
(90 mg, 0.22 mmol) RZS^7 UU^fm^^-JV (0.026 ml, 0.34 mmol) £fflt^ 
W&ft&m (62 mg, 0.14 mmol, 65*) UTt#fc„ 
'H-NMR (400 MHz, CDC 1 3 ) 6: 2.29 (2H, tm, J = 12. 1 Hz), 2.55-2.85 (4H, 
m), 3.68 (3H, s), 4.22 (2H, br s), 6.82-6.92 (1H, m), 7.05-7.15 (2H, m), 
7.36 (2H, d, J = 8.8 Hz), 7.40 (2H, d, J = 8. 8 Hz). 

IR (ATR) cm" 1 : 1695, 1493, 1450, 1400, 1248, 1188, 1142, 1090, 901, 825, 
623, 565, 534, 474. 

mp: m-nvc. 

MS m/z : 430 (M + +H). 

Anal. Calcd for C 19 H I8 C1F 2 N0 4 S: C, 53.09; H, 4.22; CI, 8.25; F, 8.84; N, 3. 
26; S, 7.46. Found: C, 52. 89; H, 4.20; CI, 8.27; F, 8.90; N, 3.35; S, 7. 
58. 

2 6 8: N, 4- [ (4-^OD7x-A) XJl^M 

-4- (2, 5-y7MD7i-J^) - 1 - fcf g U K 
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°to a 

7i-jw x;u*-;ki -4- (2, 5-^7MP7i-;i/) twj5>>«fflfe 

& (90 mg, 0.22 mmol) RtfN, N-y^^M^Jl/^DU K (0.031 m 
1, 0.34 mmol) Srffll^ WM\t^ (81 mg, 0. 18 mmol, 8320 

'H-NMR (400 MHz, CDC1 3 ) 6 : 2.40 (2H, br t, J = 12.1 Hz), 2.60-2.80 (4H, 
m), 2.81 (6H, s), 3.72 (2H, dm, 3 = 13. 7 Hz), 6.82-6.92 (1H, m), 7.04-7. 
14 (2H, m), 7.35 (2H, d, J = 9.0 Hz), 7.39 (2H, d, J = 9. 0 Hz). 
IR (ATR) cm"': 1651, 1576, 1496, 1469, 1365, 1308, 1190, 1146, 1074, 103 
4, 914, 814, 758, 752, 617, 561, 474. 
mp: 143-146'C. 
MS m/z : 443 (M*+H). 

Anal. Calcd for C 20 H 21 C1F 2 N 2 0 3 S: C, 54.24; H, 4.78; CI, 8.00; F, 8.58; N, 
6.32; S, 7.24. Found: C, 53.96; H, 4.73; CI, 8.14; F, 8.64; N, 6.34; S, 
7.32. 

2 6 9: 4- [ (4-^PD:7 :c~;U) 7Jl//fr-;t/) -4- (2, 5-5^ 
7MD7x-J|/) -1- (^;i/7JUfr~;U) bf^'Jv> 

°ta cl 

mmM2 6 3 tmm<Djj mz£<o, mmm2 6 o-c&t>ntc4- [ u-^dd 

7x-JW -4- (2, 5 -iyyju^-oyji-ji) tf^>j:/>^ 
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Ig (90 mg, 0.22 mmol) J&VU&it*? >7,)l^~)l (0.026 ml, 0.34 mmol) £ 
ffl^, mmit&W (72 mg, 0.16 mmol, 73%) £efef&5fc£ LTfcfc. 
'H-NMR (400 MHz, CDC1 3 ) <5 : 2.48 (2H, br t, J = 12.1 Hz), 2.60-2.90 (4H, 
m), 2.72 (3H, s), 3.88 (2H, dm, J = 12. 9 Hz), 6.88-6.96 (1H, m), 7.04-7. 
14 (2H, m), 7.37 (2H, d, J = 8. 9 Hz), 7.42 (2H, d, J = 8. 9 Hz). 
IR (ATR) cm" 1 : 1579, 1495, 1308, 1257, 1 138, 966, 814, 752, 623, 565, 51 
3. 

mp: 176-178*:. 

MS m/z : 450 (M + +H) . 

Anal. Calcd for C 18 H I8 C1F 2 N0 3 S: C, 48.05; H, 4.03; CI, 7.88; F, 8.45; N, 3. 
11; S, 14.25. Found: C, 48.02; H, 4.00; CI, 7.91; F, 8.52; N, 3.22; S, 1 
4.28. 

^MM 2 7 0: N, [ (4-^DD7i^) ^)V^~)V] 

-4- (2, 5-/7MD7X-J1/) - 1 -e^U^>7>;i/^>7$ H 



hj&^2 6 3 tmmommz&r), mmm2 6 o-vn^ntzA- c u-^od 

7iZJl) XJl-fc-JU] -4- (2, 5-i?7)V3TU7 3L-)V) tf^U^>^ 
m. (90 mg, 0.22 mmol) JkXfN, N-z/ *?-)V7.)V7 y ^ )12 U U H (0.036 
ml, 0.34 mmol) £/fHv Umt^ (84 mg, 0.18 mmol, 80%) &&&.B3i£ 
L-T#7Co 

TI-NMR (400 MHz, CDC1 3 ) 6 : 2.45 (2H, br t, J = 12.5 Hz), 2.68-2.90 (4H, 
m), 2.79 (6H, s), 3.73 (2H, dm, J = 13.4 Hz), 6.80-6.92 (1H, m), 7.05-7. 
14 (2H, m), 7.34 (2H, d, J = 8. 8 Hz), 7.40 (2H, d, J = 8. 8 Hz). 




°ta, 



ci 
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IR (ATR) cm"': 1576, 1493, 1469, 1315, 1144, 984, 904, 808, 742, 621, 55 

3, 519, 472. 

rap: 1 25-129*0. 

MS m/z : 479 (M*+H). 

Anal. Calcd for C, 9 H 21 C1F 2 N 2 0 4 S 2 : C, 47.65; H, 4.42; CI, 7.40; F, 7.93; N, 
5.85; S, 13.39. Found: C, 47.62; H, 4.40; CI, 7.42; F, 8.03; N, 5.95; S, 
13.43. 

mti&M 2 7 1: 1- [4- [ (4-^DD7x^) 7.)V*r.)V] -4- (2, 

5 -i?7)v-*u7x.-)i) i^uvvj -2- -i-x^y 



*0mm2 6 OTt#^>tl/!:4- [ (4-^OD7i-JW )V\ -4- (2, 

5 -^7)V^U7^~)V) \±^W>mm& (100 mg, 0.245 mmol)> N, N — 
y^fMUy> (40 mg, 0.39 mmol) mSN- ^^)V^)V^)> (0.142 ml, 
1.29 mmol) Jy^DD^^V (5 ml) IzmBV, 1 -X3MI/- 3 - 

(3-y7f;l/7$/7 , DlfJW ^UztfvH'^ KttBHft (80 mg, 0.42 mmol) £ 
iq^fco MfcT14l#|ig«#Lfc!g, SJftfccfcffifnSWTK (0.5 ml) ^JPA/io 

KttU yi7DD^> : = 30:1 &fflW«fc0f§fc$Hii&« 

U ^IB^fe (70 mg, 0.15 mmol, 6235) LTt#fc. 

■H-NMR (400 MHz, CDC 1 3 > 5: 2.15-2.40 (2H, m), 2.25 (6H, s), 2.50 (1H, b 

r t, J = 12. 9 Hz), 2.60-2.85 (2H, m), 2.93 (1H, br t, J = 12.0 Hz), 3.03 



°to, 



a 
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(1H, d, J = 13. 2 Hz), 3.13 (1H, d, J = 13.2 Hz), 4.32 (1H, br d, J = 14 
4 Hz), 4.67 (1H, br d, J = 13.7 Hz), 6.83-6.93 (1H, m), 7.02-7.16 (2H, 
m), 7.36 (2H, d, J = 8. 8 Hz), 7.40 (2H, d, J = 8.8 Hz). 
IR (ATR) cm' 1 : 2829, 2773, 1635, 1460, 1313, 1 142, 1090, 827, 806, 754, 
625, 561, 523, 474. 
mp: 88-92*0. 
MS m/z : 457 (M'+H). 

Anal. Calcd for C 21 H 23 C1F 2 N 2 0 3 S: C, 55.20; H, 5.07; CI, 7.76; F, 8.32; N, 
6.13; S, 7.02. Found: C, 55.15; H, 5.18; CI, 7.76; F, 8.40; N, 6.13; S, 
7. 13. 

mmm 212: n-x?mi/-4- c ^-m xjv-^-m -4- 

(2, 5-y7Ma7x-Jk) - 1 - hf^U F 




°ta a 



H«J2 6 OTn<bntc4- [ (4-^DD7irjW 7Jl/*x;H -4- (2, 
5-y7MD7xz;W \±mi?>mmm (80 mg, 0.20 mmol) RZSh^JJL^ 
)V7=L> (0.092 ml, 0.66 mmol) 5y^DD^> (4 ml) K^$?U gfUK: 
T-T V5>7>^X^;U (0.027 ml, 0.34 mmol) £ SPA feo ^M^T6P#^jt^b 
7c*£. R^{CtSfnfiW7j< (0.5 ml) ^JPAfCo £J&^^£MEE*i*?gLTf#£ 
tt;«$»fli£ 7 ^ y ->zl ~> U #^r;i/^ D?h^7^ — IdfaL, □ P * ^ 

>: = 50:1 mitiffl&Kimtcftm&mfemfflLi:. &&mw*mtz 0 

#e>nfcH#^^y/Dtf;ux-x;KcTSfe?tL. iHiEte^ (74 mg, o.n 

mmol, 85*) LTt#/io 

■H-NMR (400 MHz, CDC1 3 ) <5 : 1.12 (3H, t, J = 7. 2 Hz), 2.33 (2H, br t, J 
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= 11.8 Hz), 2.72 (4H, br t, J = 12.0 Hz), 3.18-3.30 (2H, m), 3.99 (2H, d 
m, J = 13.4 Hz), 4.30-4.40 (1H, m), 6.84-6.95 (1H, m), 7.05-7.15 (2H, m), 
7.37 (2H, d, J = 8.8 Hz), 7.40 (2H, d, J = 8. 8 Hz). 
IR (ATR) cm" 1 : 3286, 1622, 1496, 1309, 1265, 1144, 1090, 889, 825, 752, 
629, 567, 542, 474. 
mp: 172-17413. 
MS m/z : 443 (M + +H). 

Anal. Calcd for C 20 H 21 C1F 2 N 2 0 3 S: c, 54.24; H, 4.78; CI, 8.00; F, 8.58; N, 
6.32; S, 7.24. Found: C, 54.18; H, 4.76; CI, 8.15; F, 8.70; N, 6.41; S, 
7. 39. 

mmm 2 7 3: 2- [7- (t -:/^;i/^:7xx;uvU;M-^>) -1- [ (4 




mMM5T*'&t>ntc2- [ (4-^OD7x-JW 7,)V-fo-)l^)V} -1, 4 
-> ? ^;i/^D^>-tf> (470 mg, 1.55 mmol) RZ$6 - ( t -7^Jli?y x.-)!/ 
->UM^y) JV (740 mg, 2.08 mmol) £ b;i/X> (20 ml) 

->7/^^l^>hU-n-y^;U^7;^^> (500 mg, 2.07 mmol) 

^jLtcik. 7)i3>mm%LT. mmumwmvzi. ^mm^m^. m&m 

it>:^x^;U = 10:1 ^ttJ^d: Ot#fc#IIi£MffiMbT, mUit^m (78 
6 mg, 1.23 mmol, 79*0 £&^£ftM*#lJf<h bT^fco 
'H-NMR (400 MHz, CDC1 3 ) <5 : 1.02 (9H, s), 1.10-1.40 (6H, m) , 1.42-1.55 
(2H, m), 2.00-2.14 (1H, m), 2.35-2.48 (1H, m), 3.60 (2H, t, J = 6. 5 Hz), 
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4.49 (1H, dd, J = 11.6, 2.6 Hz), 6.76-6.89 (1H, m), 6.94-7.03 (1H, m), 
7.20-7.30 (1H, m), 7.34-7.50 (8H, m), 7.53 (2H, d, J = 8.6 Hz), 7.64 (4H, 
dm, J = 8. 1 Hz). 

IR (ATR) cm" 1 : 2931, 2856, 1583, 1496, 1427, 1323, 1149, 1105, 1084, 822, 
700, 627, 613, 503, 486, 467. 
MS m/z : 641 (M 4 +H). 

mmm 274: 7- [ u - ^pd^x-jw 7ju*~;io -7- (2, s->* 



2- [7- (t-^J^7i-Jk>'JM*y) -1- [ (4-^DD7x" 
)V) XJlfc'M s\7°?-M -1, 4-> ? 7;i/^P^>-fe*> (786 mg, 1.23 mmo 
1) ^fh7hHo77> (20 ml) «fi¥U ^ktfTR-T 7 vWLt- h vT'J-frT 
>^en^7A<7)5 L h^t Ko77>ii (1.0 M, 4.0 ml, 4.0mmol) ^iTLfe 

m^zTimmmwLrzo Kfomtz*. (2 mo ttmtt'&. m&mm^xn 
mm^jv = 2:1 mftu&vmcftmzm&mmisT, m&mfc&mtc* 

ntz&&mW*^* J *>\Z.xm&L', m^it-^m (403 mg, l.OO mmol, 8130 & 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.10-1.75 (9H, m) , 2.02-2.20 (1H, m), 2.38-2. 
52 (1H, m), 3.60 (2H, t, J = 6.4Hz), 4.50 (1H, dd, J = 11.7, 3.2 Hz), 6. 
78-6.90 (1H, m), 6.92-7.05 (1H, m), 7.20-7.35 (1H, m), 7.38 (2H, d, J = 
8.4 Hz), 7.53 (2H, d, J = 8. 4 Hz). 

IR (ATR) cm" 1 : 3338, 2935, 2860, 1583, 1495, 1325, 1149, 1082, 1012, 752, 
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631, 542, 467. 
mp: 77-79"C. 

MS m/z : 403 (MHH), 420 (M + +NH«) . 

Anal. Calcd for C 19 H 21 CIF 2 0 3 S: C, 56.64; H, 5.25; CI, 8.80; F, 9.43; S, 7. 
96. Found: C, 56.16; H, 5.18; CI, 8.80; F, 9.36; S, 8.00. 

nt&M 2 7 5: 2- [l- [ (4-^dp7i-^) x;i/frx;u] is?W\7°9- 

°to cl 

7- [ (4-^DP7x-JW -7- (2, 5-/7MD7I- 

)V) - l-s\-75> J -)V (200 mg, 0.496 mmol) £h;WX> (5 ml) izmMO. 
z/7 / *^U>h*J -n-7^)l*7,*7> (400 mg, 1.66 mmol) £flP*.fc^ 

= io:i mmffi&omrcftmzm&mmi'T. &&mfa*mzo #e>n/te 

fe@#£^1*>KT$G?£U mUit^m (111 mg, 0.288 mmol, 58*) 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.34-1.50 (4H, m), 1.50-1.68 (2H, m), 1.82-1. 
98 (2H, m), 2.36 (2H, tm, J = 12.5 Hz), 2.65-2.78 (2H, m), 6.84-6.94 (1H, 
m), 6.97-7.08 (2H, m), 7.34 (2H, d, J = 9.0 Hz), 7.37 (2H, d, J = 9. 0 H 
z). 

IR (ATR) cm" 1 : 2931, 2856, 1577, 1493, 1473, 1308, 1277, 1186, 1140, 108 
6, 1012, 881, 818, 748, 710, 615, 559, 467. 
mp: 101-103T;. 
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MS m/z : 402 (M 4 +NH 4 ). 

Anal. Calcd for C 19 H 19 C1F 2 0 2 S: C, 59.29; H, 4.98; CI, 9.21; F, 9.87; S, 8. 
33. Found: C, 59.21; H, 4.86; CI, 9.25; F, 9.96; S, 8.48. 

%mW 2 7 6: 2- [2- [2- [ ( t -~77)]sz?7 xZJk>U Jl/^v) 

7x^JH -1- [ (4-^DP7irj|/) 7>)Vifr—)V\ X.?-)V) -1, 4 



H«J5Tt#^nfe2- [ (4-^DD7i^W TUl/^—JM^MU] -l, 4 
-i?7)V-*w<>M> (600 mg, 1.98 mmol) [2- [ (t-^W7i 

=ji/->u;w^-*-» *3\H/] (1.00 g, 2.66 mmoi) £h 

;WX> (20 ml) icigffiU y7y^fl/>hU-n-7*fMX*7> (640 m 
g, 2.65 mmol) SJnAfc^ T;i/=f>#ffl^T, 14N?|BWlPf»S8iEbfc. 
SStfHg, 2- [ (t-7*^l/> ? 7x^y'j;i/t*y) 7x-M 
/— ;U (400 mg, 1.06 mmol) Wy77^f l/>h'J-n-7*W7*7> 
(400 mg, 1.66 mmol) £jJD*fc&* T^^>#HmT> 14^MM»ttUfe 0 ^ 

zm mrnmrn itub mtmmm §77r>ay'jijy^o-7h^ 

77^-l:#b, ^U">:B1X^ = 15:1 ^tB^ck 0#fc^iBSr«ffi»*g 
IT, «aBfk-&«» (1.13 g, 1.71 mmol, 86X) ^fHfitft^IiLTllfe, 
'H-NHR (400 MHz, CDC1 3 ) 6: 1.09 (9H, s), 3.30 (1H, dd, J = 14.7, 11.2 H 
z), 3.80 (1H, dd, J = 14.7, 3.4 Hz), 4.65 (1H, d, J = 12.9 Hz), 4.70-4.8 
5 (2H, m), 6.64-6.74 (1H, m), 6.82 (1H, d, J = 6. 8 Hz), 6.85-6.94 (1H, 
i), 7.03 (1H, Id, I = 7.5, 1.4 Hz), 7.15 (1H, td, J = 7.5, 1.2 Hz), 7.2 
2-7.55 (12H, m), 7.65-7.76 (4H, m). 




CI 



375 



WO 03/055850 



T/JP02/13792 



IR (ATR) cm' 1 : 2931, 2856, 1583, 1496, 1473, 1427, 1319, 1149, 111 1, 108 

2, 822, 740, 700, 634, 501. 

MS m/z : 661 (M + +H) , 683 (M + +Na) . 

mmm 277: [2- [2- [ (4-^pd7x^) x;u*-;i/] -2- (2, 



2- [2- [2- [ (t-7*f;i/^7xZJVy»j;|/t+-» 7i-JW 

-l - [ (4-i?DD7x3) ;*;i/*x;i/| x^;i/| -1, 4-v7JWd^ 

>if> (1.10 g, 1.66 mmol) £^ h ^ t: Fa? ^ > (20 ml) k:i&fl?U Sk^T 
CT7 h 7 7*f;i/7 > ; E^'7 A©t h 7 k H P 7 7 >M (1.0 M, 5.0 m 

1, 5.0 mmol) ^HTbm ^\ZT\mmm.ftVtZo Kfomz* (3 ml) £ 

7>f-fc#U 's*tf-> : It&XT^ = 1:1 9*3fc#il!£«ffiiftttb 

HIBfc-S-fj (595 mg, 1.41 mmol, 85*) *SM*iUTIIfc. 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1.92 (1H, dd, J = 6. 1, 4.9 Hz), 3.35 (1H, dd, 
J = 14.1, 10.0 Hz), 4.00 (1H, dd, J = 14.1, 3.4 Hz), 4.66 (1H, dd, J = 

12.3, 4.9 Hz), 4.81 (1H, dd, J = 12.3, 6.1 Hz), 5.10 (1H, dm, J = 10.0 H 

z), 6.66-6.75 (1H, m), 6.82 (1H, d, J = 7. 5 Hz), 6.89-6.98 (1H. m), 7.06 
(1H, td, J =7. 5, 1.5 Hz), 7.17 (1H, td, J = 7. 5, 1.2 Hz), 7.29 (1H, dd, 
J = 7.5, 1.2 Hz), 7.38 (2H, d, J = 8. 7 Hz), 7.50 (1H, br s), 7.58 (2H, 

d, J = 8. 7 Hz). 

IR (ATR) cm" 1 : 3506, 1576, 1493, 1313, 1279, 1213, 1 144, 1080, 1014, 829, 
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750, 708, 634, 536, 471. 
mp: 107-108t:. 
MS m/z : 422 (M + ). 

Anal. Calcd for C 21 H 17 C1F 2 0 3 S: C, 59.65; H, 4.05; CI, 8.38; F, 8.99; S, 7. 
58. Found: C, 59.46; H, 3.97; CI, 8.41; F, 9.05; S, 7.67. 

mMM 2 7 8: 2 - [ (4-^PD7x^) 7Jt^~;i/] -2- (2, 
7 MP7 1^) -i>?> 

°to cl 

2- [2- C (4-^DD7xZJW X;l/*x;i/] -2- (2, 5-y7MD 
7iZJW X3^I/] 7x"JH (80 mg, 0.19 mmol) £WI/X> (5 

ml) KJgflfU y7/^f l/> h U - n -7*f M7^7 > (140 mg, 0.580 mm 

oi) &jn*fc&, r;urf>#fflmT, sp^imm^ ltc 0 s*s»*iftJ , fr«, a* 

'vfrlJ-V : BBX^JP = 5:1 »m«|J<fcO#fc^PI&«BE»*UT, SfelS^^ 

t#^nfe^fe@#:^>?<yyptr;i/x-^;KcT^b, sta^ife (32 

mg, 0.079 mmol, 42X) ^eMttUTllfc. 

'H-NMR (400 MHz, CDC 1 3 ) 6: 3.72 (2H, dm, J = 17. 6 Hz), 4.18 (2H, dd, J 
= 17.6, 2.9 Hz), 6.95-7.04 (1H, m), 7.04-7.12 (4H, m), 7.12-7.21 (1H, m), 
7.21-7.30 (1H, m), 7.23 (2H, d, J = 8. 7 Hz), 7.45 (2H, d, J = 8. 7 Hz). 
1R (ATR) cm"': 1572, 1495, 1306, 1 138, 1078, 821, 754, 656, 598, 571, 52 
5, 478, 451. 
mp: 209-21 OX: (dec). 
MS m/z : 422 (M*+NH 4 ). 
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2 7 9: 2- [1- [ (4-^DP7x^) 7J|/fr-;i/) - 2-*^)V 

°ta cl 

H»J 3 8 iZTmznfc 2 - [ 5 - ( t -Wy7i^y 'J - 1 

- [ (4-^do7i-jw >up#x;i/] -2-^)V^y^-M -1. 4-v 5 

7;i/^-o^>-tf> (Stettig^lfc) (1.40 g, 2.23 mmol) *fh7kHD77> 
(30 ml) £*#U *#TKlT:7Wt^h7:/^7>^x£A<£xb^fc K 
D75>»* (1.0 M, 5.0 ml, 5.0 mmol) £fflTFl/fc&, £»KT14ll*Mtt# 
bfeo SJfS»t^7K (3 ml) &fln*.&«, MEIHgLTll?.n^iI$7 7 7 
^0L^U*y;^D-srh^97-f-K:#b, ^+1f> : SHKx^ = 2:1 *gffi 
«J:t)»fc»H€:«JE*lieUT, 5- [ (4-^OD7irW - 
5- (2, 5-y7MD7i-JW -4-*^;U- 1 -s<>?;-)l (m&w 

(879 mg, quant.) &«teifc2R«R£LT»fc. 
#btl£: 5 - [ (4-^DD7x^;W x;psfcx;i/] -5 - (2, 5-y7M 

D7xz;w -4-^^;i/- 1 -^>^y-;i/ (m&itm&m) &hpx> (10 

ml) Kigfi?U y7y/fI/>h , J-n-7 , fMX^7> (1.00 g, 4.14 mm 

oi) &Jn*-&&, T;u=f>s?H^T, uifcMiniJI&»*Ufc. « 

^+l7-> : mm^JV = 20:1 *ffi«<k D#fc$m**UE»ttUT, 

ntco n^nrzB^mw^^y\zxm^\^. mmt^m (423 mg, 1.14 mmo 

l. 5 IX) £efi8M5<i:LTf#;fc. 

'H-NMR (400 MHz, CDCI 3 ) 6: 0.85 (1H, d, J = 6.8 Hz), 1.50-1.80 (1.67H, 
m), 1.72 (2H, d, J = 7. 1 Hz), 1.84-2.50 (3H, m), 2.62-3.05 (2H, m), 3.3 
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0-3.45 (0.33H, m), 6.72-6.92 (1.33H, m), 6.92-7.06 OH, m), 7.12-7.22 (0. 
67H, m), 7.27-7.40 (4H, m). 

1R (ATR) cm" 1 : 1579, 1493, 1300, 1263, 1190, 1 136, 1092, 1080, 1012, 839, 
823, 756, 746, 712, 638, 600, 579, 546, 517, 472. 
mp: 105-109^. 
MS m/z : 393 (MHNa). 

Anal. Calcd for C 18 H I7 C1F 2 0 2 S: C, 58.30; H, 4.57; CI, 9.71; F, 10.15; S, 8. 
79. Found: C, 58.27; H, 4.57; CI, 9.71; F, 10.15; S, 8.79. 

##0!J4 3 : (2 -^n^^JV^O^JV^^) - t -^y7x^->7 



[2- [ (t-»y7xZJk>'JM+y) *?-)V\ 7x-;i/) 
(3.00 g, 7.97 mmol) mSmMA^mM (3.40 g, 10.3 mmol) ^JOUU^^y 
(50 ml) izmMLtzfe. ^TfdThU 7x-;UttnX7^ > (2. 70 g, 10.3 mm 
ol) ©yi'OP^^^I (5 ml) SriTFLfco mM\ZT]mmmffi£. fcfoM 

s\*v> : mmx^ji = 30:1 mmm^ vntcftrnzmmmmisT. mmt&m 

(3.12 g, 7.10 mmol, 89*) $M«<!:bTf^. 
'H-NMR (400 MHz, CDC1 3 ) «5 : 1.05 (9H, s), 4.51 (2H, s), 4.88 (2H, s), 7. 
20-7.51 (10H, m), 7.68 (4H, dd, J = 7. 6, 1.2 Hz). 
IR (ATR) cm' 1 : 2929, 2856, 1427, 1 105, 1068, 822, 739, 698, 607, 501. 

mMM 2 8 0 : t-y^;u c [2- [ r (4-^pp^x-;b) x)Ufc~)i>] * 
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(2-^p ; e^5 1 ;w^>> j ;v^'» - t -7?-)V-jy3L-)Vis?> (3.10 g, 

7.05 mmol) *yo/V-JP (20 ml) £i§#?U 4-^DD^>-tf>XJl/7^> 
WLj-bVOA (1.80 g, 9.06 mmol) *K\\7Ltz'&. MV,\ZX ummmW^fz 0 K 

mmt&W (3.90 g, quant.) ^aWiltffc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.03 (9H, s), 4.43 (2H, s), 4.47 (2H, s), 7. 
20-7. 28 (1H, m), 7.28-7.37 (4H, m), 7.37-7.52 (9H, m), 7.60 (4H, dd, J = 
7.8, 1.5 Hz). 
MS m/z : 535 (M + +H). 

mmm 2 8 1 : t-y^)v [ [2- [ 1 - [ (4-^dd7i^) xji-fc- 

M -5 - {*?-)V7,)V-fo—)V) ^yj-M ^y-J)V\ £±y] y7xrjk>7 

y 




t-y^;i/ [ [2- [ [ (4-^DD7x-ji') xji^-ju] 

)V\ 3"*~>] v^x^Ul/->^> (350 mg, 0.654 mmol) 3 Tf#£*l7c 

4- (^3S>l/7JU*n;i/) (200 mg, 1.31 mmol) £HPX> 

(5 ml) Kl^filU >Ty^^l/>hU-n-y^;U^^4N^> (350 mg, 1.45 
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mmoi) zmxit®.* 7)i3>nm%T* \mmnmmmistt. 

y7y^?l/>h'J-n-^*X*7> (300 mg, 1.24 mmol) 

7j^*>^i^t. MftmftnMtdfEOfc. fcffomzi&ft'&, mmmmi^xn^n 

= 3:2 ^ffiBB«fcD#fc#®£^ffi2g8SLT, SIBfl:^* (175 mg, 0.261 
mmol, 40*) ITffc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.05 (9H, s), 1.18-1.30 (1H, m), 1.30-1.44 
(1H, m), 1.70-1.84 (2H, m), 2.08-2.24 (1H, m), 2.35-2.48 (1H, m), 2.74- 
2.85 (2H, m), 2.80 (3H, s), 4.13 (1H, d, J = 12.7 Hz), 4.35 (1H, d, J = 
12.7 Hz), 4.51 (1H, dd, J = 10.8, 4.4 Hz), 7.18-7.25 (3H, m), 7.25-7.45 
(8H, m), 7.45-7.53 (3H, m), 7.55-7.68 (4H, m). 

IR (ATR) cm" 1 : 2929, 2856, 1583, 1473, 1321, 1147, 1 105, 1088, 833, 775, 

741, 702, 623, 569, 503. 

MS m/z : 669 (M + +H), 691 (M + +Na). 

mmrn 2 8 2: [2- [ l - [ (4-^DD7x^) 7JP7ft-;t/l -5- 



r-y^u C [2- [1- [ (4-^ud7i^I/) -5- (*^ 

&7,)\,-fc-)V) ^>^)U] ^>^;U] ;T=^>] ¥7 x.-)V><7> (175 mg, 
0.261 mmol) ^fh7th*D77> (5 ml) Kli#fi?U *}$TlCT 7 yit9~ h =y 
7*3 L )l'T> : E~y&<D^h ; 7\zFa7 7>mt& (1.0 M, 0.6 ml, 0.6 mmol) £ 
mTOfzm. M»CTmtfflflt#Lfc. fcjfcmzfc (0.5 ml) ZmXTcW:, MEE 

mm i> t# <?> ntzmmmm.* 7 7 7 •> a y u h 7*7 7 ^ - 
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y^DD^>: *$;—)V = 30:1 ^liigl$<fc Dt#fc#®£MEEMl>T> *HfB 
it£>m (87 mg, 0.20 mmol, 61*) ^^fMi^Itl/Tit, 
'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.20-1.60 (2H, m), 1.65-1. 95 (2H, m), 2.10- 
2.40 (3H, m), 2.70-3.00 (2H, m), 2.82 (3H, s), 4.43 (2H, d, J = 4. 9 Hz), 
4.81 (1H, dd, J = 11.1, 4.0 Hz), 7.15-7.30 (1H, in), 7.30-7.50 (5H, m), 
7.56 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm"': 3506, 2931, 1579, 1475, 1394, 1277, 1 138, 1084, 1012, 964, 
829, 798, 756, 712, 629, 563, 519, 463. 
MS m/z : 448 (M + +NH 4 ), 453 (M 4 +Na). 

MMM 2 8 3: t-^P;i/ [ [6 - [2- [ (t-^y7x^y'JJl/^ 

-» yji~)i] - 6- [ {A-tmuy x;i/^-;i/] 



mmm2 8 0T#^nfc t -y^)v c [2- [ [ u-;7ao:7x-;i/) tju* 

— ;iO ^>^;P] J-irzs] ^7xZJk>7> (1.00 g, 1.87 mmol) R 

(t-^y7x-Jk>'Jjmy) -\-^>?J-)V (0.68 ml, 
2.8 mmol) £b;i/X> (7 ml) (C^L, /7/>f l/>h l J-n-7'fM7, 
(650 mg, 2.69 mmol) *1m7Ltc'&. X;U=f>#HlO\ HBOTMSiftt 
Vfzo fcfom&n#i'&, 5- (t-7*fJPy7i^y'JM^y) - 1 
$J—)\, (0.34 ml, 1.4 mmol) 7 J * ^ U > h U - n - :7*^U*X* ^ 

> (300 mg, 1.24 mmol) £iJD*.£:^ T;U=f>#ffl^T, lOPf ^MMSt bfc. 
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mvT. mmt^m mi mg, 1.27 mmol, 68%) fstnn&mviVontLTmco 

'H-NMR (400 MHz, CDC1 3 ) 6: 0.00 (6H, s), 0.80-1.60 (6H, m), 0.86 (9H, 
s), 1.04 (9H, s), 2.04-2.20 (1H, m) , 2.28-2.40 (1H, m), 3.48 (2H, t, J = 
6.3 Hz), 4.10 (1H, d, J = 12.9 Hz), 4.35-4.48 (2H, m), 7.16-7.23 (2H, m), 
7.23-7.55 (12H, m), 7.55-7.70 (4H, m). 

IR (ATR) cm-': 2929, 2856, 1583, 1473, 1321, 1 147, 1 103, 1088, 1014, 831, 
775, 741, 700, 623, 567, 503. 
MS m/z : 735 (M*+H), 757 (M + +Na) . 

mMM 2 8 4: 6- [2- ( t - ^Jl/y7x^J|/y'J W'» ^j|/7xZ 

M -6- [ (4-^nn7x^j|/) xji/fr^l/] - l -^uv-ju 



t-ZT^)V [ [6- [2- [ ( t -7^)li?7x.-)l><V)l>**><) 7 
x-;|/] -6- [ (4-^DD7x-JW 7JWfc-;i/] s\3ri/)V] ^^v] is* 
^)lzs?> (830 mg, 1.13 mmol) £y^/ — )V (30 ml) izmMV. p-Ml/X 
>*;i/*>$— 7K?P#J (25 mg, 0.13 mmol) &Dnz.fzW:. S*SlCT2Pf IM^b 
feo KifomiZ h 'Jlf;b7= > (0.080 ml, 0.57 mmol) £*J[]*_7c^ MffittSt 

uu*9> : = 100:1 igfflgB £. onfrfrm&MJZmifaVT. UUit 

&® (580 mg, 0.934 mmol, 83%) ^M^^Mt LTt#7Co 
'H-NMR (400 MHz, CDC1 3 ) <5 : 1.04 (9H, s), 1.10-1.50 (7H, m), 2.08-2.20 
(lH, m), 2.30-2.42 (1H, m) , 3.45-3.56 (2H, m) , 4.11 (1H, d, J = 12.7 Hz), 
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4.40 (1H, d, J = 12.7 Hz), 4.44 (1H, dd, J = 11.0, 4.2 Hz), 7.15-7.22 
(2H, m), 7.22-7.36 (5H, m), 7.36-7.51 (7H, m), 7.58 (2H, dd, J = 8. 1, 
1.5 Hz), 7.63 (2H, dd, J = 8. 1, 1.5 Hz). 
MS m/z : 621 (M'+H), 638 (M + +Na). 

2 8 5: 6- [ (4-^DD7xZJV) 7Jl/fr-;i/] -6 - (2-bHa 



6- [2- (t-^W7i=Jk>Um'» ^;i/7i-JH - 6- 
[ (4-^DD7i-W 7,)V^~)V] )V (200 mg, 0.322 

mmol) ^fh7tHD77> (5 ml) tc»»b, JlC^TfCT 7 y flSy- h 
7> ; &-7A©f t Fn77>i§i (1.0 M, 0.7 ml, 0.7 mmol) SSTFL, 
&ffl£Tll$H«#Lfc. (0.2 ml) §Jni*.fc&, MEE^L 

u*?>: **;-)V = 30:1 igfflg&J; D#fe^®^MffiJftfigbT, ^fS^tl 
(86 mg, 0.23 mmol, 70*) *fcfiiftttfc*£l,T#fc. 

'H-NMR (400 MHz, CDC1 3 ) (5: 1.10-1.60 (7H, m), 2.08-2.30 (2H, m), 2.37 
(1H, br s), 3.45-3.60 (2H, m), 4.44-4.60 (2H, m) , 4.78 (1H, dd, J = 11.0, 
4.2 Hz), 7.28-7.50 (4H, m), 7.43 (2H, d, J = 8. 8 Hz), 7.60 (2H, d, J = 
8.8 Hz). 

IR (ATR) cm' 1 : 3367, 2935, 2862, 1579, 1475, 1392, 1308, 1277, 1 142, 

1082, 1012, 756, 631, 565, 461. 

MS m/z : 735 (M + +H), 757 (M + +Na) . 

FAB-MS: 383.1098 (Calcd for C I9 H 24 C10 4 S: 383.1084). 
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2 8 6: [2- [l- [ (4-^PP7x^) 7Jt/fr-;H ^jyp'vfr 



^J2 8 4tl#e»n^6- [2- (t-^y7i^y'J;my) *5=- 
ji/7xr;n -6- [ (4-^po7i^) ;n - 1 -a^UV— ;u 

(447 mg, 0.719 mmol) £ Ml/X> (5 ml) icigflfb, y77/?l/>h'J-n 
-^^;1/tKX^v> (350 mg, 0.1.45 mmol) £ fin T;Wrf>#H^T, 

uttMflo&sffibfc. Rj6**4k^«, MEtig l 1 1# nrc^Si § 7 7 7 ^ 

j.y'J*Wo-7h^77^-l:#U ^+lJ-> : SfBfeX^U = 15:1 i#tB£B 
iDi^I^MEMlT, m&MVtmn (190 mg) 

#^nfcifiM«»*f h5kHP77> (5 ml) fcSMU MTCT7 7 
^fh77*5 1 Jl'7> ; E-^A0Th7kHO77>^ (1.0 M, 0.6 ml, 0.6 
mmol) &jSTFl,&&, &ififc:T2l$Hft#Ufc. S^MtC7jc (1.0 ml) £Jn*.fc 
»ffii«bT#6nfciiSl*77!yya'>U*y^D7h^77>f- 
KttU : BPKx^ = 4:1 fcfflfK«fc 0&fc7>M£«JE*teLT, a 

fiH#:*#fc. *#e>nfcefiH#£^*1*>K:Tifc#U fcgBfl^fcj (40 mg, 
0.11 mmol, 15*) §efi^tUT#fc, 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.15-1.45 (3H, m), 1.45-1.80 (2H, m), 1.80- 
1.98 (1H, m), 2.00-2.25 (2H, m), 2.40-2.60 (1H, m) , 3.05-3.25 (2H, m) , 
4.70-4.90 (1H, m), 5.03-5.20 (1H, m), 6.85 (1H, dm, J = 7.6 Hz), 7.09 
(1H, tm, J = 7. 7 Hz), 7.24-7.40 (5H, m), 7.62 (1H, dd, J = 7. 7, 1.6 Hz). 
IR (ATR) cm" 1 : 3575, 2925, 1574, 1471, 1448, 1389, 1296, 1275, 1 136, 
1082, 101 1, 989, 835, 785, 706, 615, 577, 467. 
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ip:148-150TC (dec). 
MS m/z : 382 (M + + NH 4 ) . 

Anal. Calcd for C 19 H 21 C10 3 S: C, 62.54; H, 5.80; CI, 9.72; S, 8.79. Found: 
C, 62.54; H, 5.73; CI, 9.70; S, 8.93. 



MM®! 2 8 7: 4- [ [ ^=LJU) 7JVfr~;i/] (2, 

°to a 

H»J5Tf#6nfc2 - [ (4-^DD7i-iW -1, 4 

-v?7;i/^-a^>if> (200 mg, 0.661 mmol) RtJf^ h 7 fc H a - 4 H - tf^ > 
-4-3r—)V (0.13 ml, 1.36 mmol) Sh^X> (10 ml) y7 7/ 

fl/>hU-n-7*^7*7> (330 mg, 1.37 mmol) £fln*.fc&, TJl/rf 

:/3\MvX#9> (200 mg, 0. 829 mmol) &1]!l%-ti'&. T;Urf>#ffl^T, 14B# 

mzmwmvfro &i&m&im&* m&mmi'X^^nrcm^m^y ^ y ^ 

i£U ^fB^tl (157 mg, 0.406 mmol, 61%) §afit»*tUT»fc. 
'H-NMR (400 MHz, CDC1 3 ) 6 : 1.28-1.48 (2H, m), 1.71 (1H, ddd, J = 25.3, 
11.7, 4.3 Hz), 2.37 (1H, br d, J = 12.7 Hz), 2.70-2.88 (1H, m), 3.40 (1H, 
td, J = 11.7, 2.5 Hz), 3.50 (1H, td, J = 12.0, 2.2 Hz), 3.91 (1H, dm, J 
= 11.2 Hz), 4.02 (1H, dm, J = 11.7 Hz), 4.46 (1H, d, J = 8.8 Hz), 6.68- 
6.80 (1H, m), 6.88-6.98 (1H, m), 7.31 (2H, d, J = 8.5 Hz), 7.36-7.45 (1H, 
m), 7.49 (2H, d, J = 8. 5 Hz). 
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IR (ATR) cm' 1 : 2952, 2833, 1576, 1495, 1308, 1275, 1236, 1 144, 1082, 879, 

829, 788, 752, 733, 710, 615, 602, 559, 519, 465, 447. 

mp: 150-152T:. 

MS m/z : 387 (M + +H). 

Anal. Calcd for C 18 H I7 C1F 2 0 3 S: C, 55.89; H, 4.43; CI, 9.16; F, 9.82; S, 
8.29. Found: C, 55.64; H, 4.27; CI, 9.41; F, 9.89; S, 8.28. 

4 4 : ^ h^b KP^bf 4-*— )V 



f h7kHD?ttf7>-4-t> (5.00 g, 43.0 mmol) &*$;—)l> (100 
ml) MfcT\ZT7km4tftVM1-hV9& (1.6 g, 42.3 mmol) ZIjuz. 

tk (50mi) imi£mM&m^Tm&&mm&£\sit&.. s^x^x- 
fjn:xiaiLfc. Mtum*, immmm* mmmw*. mm^m^m^z^ 

mZit^M (4.40 g, 37.2 mmol, 87*) £8fcjHt»6H#<h LTfcjfc. 
'H-NMR (400 MHz, CDC 1 3 ) 6: 1.47 (1H, br s), 1.64-1.80 (2H, m), 2.10- 
2.24 (2H, m), 2.55-2.70 (2H, m), 2.73-2.88 (2H, m), 3.60-3.75 (1H, m). 
US m/z : 119 (M*+H). 

mmm 2 8 8: 4- c c (4-^dd7x^) zJkfo^M (2, s-^yji 

°to a 
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H«iJ5T#£nfc2 - [ (4-^Da7xzjw -l, 4 

-i?7)V*W<>-tL> (500 mg, 1.65 mmol) Rtffh7t FDftH7>-4 
(400 mg, 3.38 mmol) £h;UX> (20 ml) fcjgMSU ->7y^?U> 
h'J-n-^WX*7> (800 mg, 3.31 mmol) £iD*-fc^ 7;l/rf>#ffl 
14BtP B 1MM^b/c. y7;^?l/>hU-n-^ 
*X*^> (400 mg, 1.66 mmol) &1$7Ltz.'&. >5?B^T* 14B#p B 1iW^ 

;i^D^b^:7^-f~ttU ^if- > : B^mx^U = 15:1 ^m^cfcOtf^:^ 

KJH-TM^HTftill, *HiBfc^ (404 mg, 1.00 mmol, 6 IX) 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.47 (1H, ddd, J = 23.4, 10.0, 3.3 Hz), 1.68 
(1H, ddd, J = 25.0, 11.4, 3.3 Hz), 2.13 (1H, dm, J = 11.4 Hz), 2.50-2.78 
(5H, m), 2.82 (1H, td, J = 12.8, 2.6 Hz), 4.47 (1H, d, J = 7. 3 Hz), 
6.72-6.82 (1H, m), 6.90-7.00 (1H, m), 7.31 (2H, d, J = 8. 8 Hz), 7.40- 
7.60 (1H, m), 7.49 (2H, d, J = 8. 8 Hz). 

IR (ATR) cm"': 2939, 2887, 1576, 1493, 1425, 1317, 1281, 1240, 1142, 

1084, 1012, 866, 831, 781, 750, 731, 710, 631, 615, 548, 467. 

mp: 150-152T:. 

MS m/z : 403 (M + +H). 

Anal. Calcd for C I8 H, 7 C1F 2 0 2 S 2 : C, 53. 66; H, 4.25; CI, 8.80; F, 9.43; S, 
15.92. Found: C, 53.52; H, 4.21; CI, 9.00; F, 9.54; S, 15.88. 



mMM 2 8 9: 4- [ [ (4-^DD7x^) 7,)V^~)V\ (2, 

A) Miz [ [ (4-^DD7x^) 7JUfr-;i/] (2, 5-y7J^D7 
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A) Rtff^ftB (StettB) ) 

-to cl °to cl 

4- [ [ (4 -^007iZJl/) 7J|/*x;l/| (2, 5 -y7iWD7i- ;w) 
pWW] rh7kKo^lf7> (360 mg, 0.893 mmol) ^DP^^> (15 
ml) lC^l>7c^, ^TtCT3 -^DOiiSfcJMHfc (320 mg, 1.85 mmol) £ 

r>ay'J*7 t MDTh^77^H:MU ^\^>:^X^;P = 1:1 ^ 

(187 mg, 0.430 mmol, 4890 bTt#fe. y^DD^>: 

**/-;y = 50:1 ^ffig|5i;D#/i^iii^MlEEMLT, rafc^tlB (Ht£#: 
A) R^fB^tJB (IM4#:B) CO^#)^afeia#:t UTf#feo n^tlfcM 
^i?&7 7 7 ya y U *7">i? o? h ^7 7 - (y7DD/^> : — )V 

= 80:1) (cT»m»«iufe^ ite>nfcs&B#£^n^n^x3\uoc-5^K 

TifeitU ^fEffc^B <JH4#A) (teffitt) (78 mg, 0.19 mmol, 2 IX) £S 

ft»*tLt, saa^fc^B (j*&#b) (mmm (69 mg, 0.17 mmoi, 19*) 

'H-NMR (40OMHz, CDC1 3 ) <5 : 1.85-2.00 (1H, m), 2.18-2.35 (2H, m), 2.68- 

2.91 (2H, m), 2.98-3.10 (2H, m), 3.10-3.28 (2H, m), 4.54 (1H, br d, J = 

7.1 Hz), 6.74-6.90 (1H, m), 6.94-7.06 (1H, m), 7.33 (2H, d, J = 8. 7 Hz), 
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7.35-7.55 (1H, m), 7.49 (2H, d, J = 8. 7 Hz). 

IR (ATR) cm" 1 : 1576, 1493, 1290, 1 146, 1120, 1080, 874, 829, 752, 735, 

710, 631, 623, 592, 552, 530, 498, 471, 424. 

mp: 245-248*0. 

MS ra/z : 435 (M + +H) . 

Anal. Calcd for C lg H 17 ClF 2 0 4 S 2 : C, 49.71; H, 3.94; CI, 8.15; F, 8.74; S, 
14.75. Found: C, 49.38; H, 3.87; CI, 8.50; F, 8.86; S, 14.62. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.76 (1H, br d, J = 13.4 Hz), 2.18 (1H, ddm, 
J = 25.4, 12.5 Hz), 2.32-2.70 (4H, m), 2.74-2.90 (1H, m), 2.98 (1H, dm, 
J = 14.0 Hz), 3.09 (1H, dm, J = 14.4 Hz), 4.53 (1H, d, J = 7. 3 Hz), 
6.72-6.86 (1H, m), 6.90-7.02 (1H, m), 7.32 (2H, d, J = 8. 5 Hz), 7.40- 
7.60 (1H, m), 7.49 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm H : 1585, 1495, 1315, 1300, 1242, 1220, 1147, 1086, 1049, 997, 

874, 831, 752, 733, 625, 596, 553, 525, 482. 

mp: 255-256^. 

MS m/z : 419 (WW. 

Anal. Calcd for C I8 H I7 C1F 2 0 3 S 2 : C, 51.61; H, 4.09; CI, 8.46; F, 9.07; S, 
15.31. Found: C, 51.51; H, 4.04; CI, 8.69; F, 9.15; S, 15.20. 
it&MB (gtt#B) 

'H-NMR (400 MHz, CDC 1 3 ) 6 : 1.42 (1H, ddm, J = 22. 3, 11.7 Hz), 1.92 (1H, 

ddm, J = 11.7, 11.0 Hz), 2.14-2.27 (1H, m), 2.66 (1H, td, J = 12.2, 2.7 

Hz), 2.70-2.90 (3H, m), 3.10-3.24 (1H, m) , 3.32-3.44 (1H, m), 4.49 (1H, 

d, J = 8. 1 Hz), 6.72-6.85 (1H, m), 6.90-7.02 (1H, m), 7.32 (2H, d, J = 

8.5 Hz), 7.34-7.50 (1H, m), 7.48 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm' 1 : 2912, 1574, 1496, 1298, 1246, 1 144, 1080, 1001, 800, 752, 
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735, 714, 619, 561, 552, 517, 469. 

mp: 184-187*0. 

MS m/z : 419 (M + +H). 

Anal. Calcd for C 18 H I7 C1F 2 0 3 S 2 : C, 51.61; H, 4.09; CI, 8.46; F, 9.07; S, 
15.31. Found: C, 51.82; H, 4.23; CI, 8.42; F, 9.12; S, 15.07. 

mifcM 2 9 0 : 4- [ [ (4-^DD7i^) TJUsfr-;!/] (2, 5-jS7)l< 

nmM5 7?mt>nrc2 - c (4-70071^) x;i/*x;i/*^;i/i -1, 4 

-y? ;i^n^>-fcf> (1.25 g, 4. 13 mmol) RZ$4 - h H □ 1 - U 

> ? >*;l/^>®? t (1.70 g, 8.44 mmol) £ h)lX.> (50 ml) {C^b, 
yjy /^l/>h'J -n-y^;U/ls7.*5> (2.00 g, 8.29 mmol) *1M?lTz'&, 

T)v^y^mmrf> immtmmmvt^ R^m^-m^m, m&mmvxn^n 

= 1:1 ^ffi^cfcO#fc#ia£Mffii§SiLT, Sfell#:^#fCo tt^ti^a 
&@#:£:/X^;i'X--^JH;:T&#U ^f3fb^#l (1.68 g, 3.46 mmol, 84%) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.10-1.25 (1H, m), 1.40-1.70 (2H, m), 1.44 

(9H, s), 2.30-2.50 (1H, m), 2.60-2.95 (3H, m), 4.00-4.25 (2H, m), 4.45 

(1H, d, J = 7. 8 Hz), 6.69-6.80 (1H, m), 6.88-6.98 (1H, m) , 7.31 (2H, d, 

J = 8. 6 Hz), 7.35-7.50 (1H, m), 7.49 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm" 1 : 2979, 2935, 1682, 1583, 1493, 1421, 1319, 1281, 1240, 

1165, 1122, 1078, 881, 835, 793, 752, 634, 534, 472. 
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mp: 1 93-1 96T:. 

MS m/z : 486 (MHH), 508 (M + +Na) . 

Anal. Calcd for C 23 H 26 C1F 2 N0 4 S: C, 56.84; H, 5.39; CI, 7.30; F, 7.82; N, 
2.88; S, 6.60. Found: C, 56.41; H, 5.43; CI, 7.77; F, 7.61; N, 2.99; S, 
6.58. 

mMM 2 9 1 : 4- [ [ (4-^dd7iz^) ;*ju4nx;u] (2, 5-^y)l 

°to a 

4- [ [ (4-^nn7x-JP) X)V*~)V~\ (2, 5-y7^D7x-^) 
*^;H - 1 - tf^'J -jytDV-^ym. t -Zf^-)V (1.56g, 3.21 mmol) 
UU*$> (50 ml) \zmmL>. W(:ThU7^D^ (5.0 ml) 

^Sfc^^nn^^> (10 ml) mS 1 ^S^x^ ;-)Vmm (10 ml) £iq 

U ^fB-fb^ (1.36 g, 3.12 mmol, 97%) ^SfiilMt L<T#7Co 

'H-NMR (400 MHz, CD 3 0D) <5 : 1.38-1.52 (1H, m), 1.70-1.92 (2H, m), 2.73 

(1H, br d, J = 14.2 Hz), 2.86-3.00 (1H, m), 3.05 (1H, td, J = 12.9, 3.1 

Hz), 3.13 (1H, td, J = 13.1, 3.1 Hz), 3.30-3.40 (1H, m), 3.48 (1H, dm, J 

= 13.0 Hz), 4.72 (1H, d, J = 8. 6 Hz), 6.82-6.98 (1H, m), 7.04-7.12 (1H, 

m), 7.40-7.55 (1H, m), 7.44 (2H, d, J = 8. 6 Hz), 7.57 (2H, d, J = 8. 6 

Hz). 

IR (ATR) cm" 1 : 2950, 2719, 1583, 1491, 1317, 1 146, 1084, 831, 752, 617, 
596, 552, 470. 
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mp: 184-190t:. 

MS m/z : 386 (M + +H). 

Anal. Calcd for C, 8 H 18 C 1 F 2 N0 2 S HC1 0.75H 2 0: C, 49.61; H, 4.74; CI, 16.27; 
F, 8.72; N, 3.21; S, 7.36. Found: C, 49.57; H, 4.75; CI, 15.79; F, 9.16; 
N, 3.34; S, 7.25. 

2 9 2: 2- [1- [ (4-^DD7i^) TJl/fr— )V\ -2-^5Ml/ 
^>^Jl] -1, 4-v:7;M-0^>-£> (Stt#:2 9 2 - AMitt^2 9 2 
-B) 

°to a 

HM^J5Tt#6n^2 - [ (4-^DD7i^) X)l*~)l>*^)l<] -1, 4 
-Vy)V^rU^y^y (200 mg, 0.661 mmol) RU2 -^>?/-)l (0.144 ml, 
1.33 mmol) £ MUX> (3 ml) lCigfi?U ->7y^fk>h'J-n-^M 
Tsifr^y (0.320 ml) ^ItoTLtzM. 7)l>3 >Hffl^TF\ 14Bf f^MMzJftbfco S 

57 (s\*v> : mm^)i = 50:D i£-c#«i§3u mmm^2 9 2 

-A (iS^tt) (67 mg, 0.18 mmol, 27*) ^fife^tbT, Hlf2g'l4#:2 9 2 
-B (45 mg, 0.12 mmol, 1930 *&&MW£^T%Tco 

m&&2 9 2 -A 

'H-NMR (400 MHz, CDC1 3 ) 5: 0.91 (3H, t, J = 7. 1 Hz), 1.08 (3H, d, J = 

6.9 Hz), 1.20-1.52 (3H, m), 1.52-1.68 (1H, m), 2.72-2.90 (1H, m), 4.51 

C1H, d, J = 5.9 Hz), 6. 73-6.85 (1H, m), 6.88-6.99 (1H, m), 7.32 (2H, d, 

J = 8.6 Hz), 7.46-7.60 (1H, m), 7.52 (2H, d, J = 8. 6 Hz). 

1R (ATR) cm" 1 : 2970, 2866, 1583, 1496, 1475, 1394, 1303, 1277, 1234, 
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1 176, 1 140, 1078, 1014, 883, 831, 790, 752, 727, 708, 621, 598, 561, 534, 
472. 

mp: 85-87*0. 

MS m/z : 373 (M*+H) , 395 (M'+Na). 

Anal. Calcd for C lg H 19 ClF 2 0 2 S: C, 57.89; H, 5.14; CI, 9.51; F, 10.19; S, 
8.61. Found: C, 57.96; H, 5.14; CI, 9.44; F, 10.19; S, 8.75. 
2 9 2 - B 

'H-NMR (400 MHz, CDC1 3 ) <5 : 0.81 (3H, t, J = 7.2 Hz), 1.00-1.12 (1H, m), 
1.15-1.45 (3H, m), 1.34 (3H, d, J = 6. 6 Hz), 2.60-2.72 (1H, m), 4.43 (1H, 
d, J - 8.8 Hz), 6.67-6.78 (1H, m), 6.88-6.95 (1H, m), 7.29 (2H, d, J = 
8.6 Hz), 7.36-7.45 (1H, m), 7.48 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm" 1 : 2976, 2933, 1585, 1495, 1394, 1323, 1238, 1178, 1149, 
1086, 1014, 868, 829, 783, 754, 729, 710, 625, 559, 528, 472. 
mp: 47-50T:. 

MS m/z : 373 (M'+H), 395 (M + +Na). 

Anal. Calcd for C I8 H I9 C1F 2 0 2 S: C, 57.89; H, 5.14; CI, 9.51; F, 10.19; S, 
8.61. Found: C, 57.97; H, 5.11; CI, 9.45; F, 10.21; S, 8.69. 

mmm 2 9 3: 2- [ 1 - [U-^ap^x—;!/) TjUfr— ;H -2-x5=-ju 

^>5P>>H -1, 4 -i?7)]s*us<>l£ > (H'Efe#:2 9 3 -AR^ittM^ 
#>) 




-i^yjl^-n^>-\f> (200 mg, 0.661 mmol) %.Zf3 -^tr/ — )V (0.150 ml, 
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1.35 mmol) &h;UX> (3 ml) IzmML, ->7 J * 5 1 V > h U - n - 7^)1* 
X*?> (0.320 ml) £jJPx.fc^ 7)l3>nmn.T, l4WiIilfc. £ 

^7^- C\=M*-> : @^X5J\a- = 200:1) (~T#*f§S»U HlfESte# 2 9 3 
-A ({£&&) (37 mg, 0.096 mmol, 1530 ^SM*i:LT, ^SSS't4#:^-& 
m (44 mg, 0.11 mmol, 17%) &&&B3i£ VT'&fr. 
2 9 3 - A 

'H-NMR (400 MHz, CDC1 3 ) 6 : 0.84 (3H, t, J = 7. 5 Hz), 0.95 (3H, t, J = 
7. 3 Hz), 1.00-1.16 (1H, m), 1.30-1.50 (2H, m), 1.55-1.90 (3H, m), 2.50- 
2.63 (1H, m), 4.59 (1H, d, J = 7. 6 Hz), 6.69-6.80 (1H, m), 6.88-6.95 (1H, 
m), 7.31 (2H, d, J = 8.4 Hz), 7.40-7.50 (1H, m), 7.50 (2H, d, J = 8.4 
Hz). 

IR (ATR) cm" 1 : 2966, 1583, 1496, 1475, 1306, 1277, 1242, 1176, 1 140, 
1086, 881, 831, 802, 752, 725, 710, 621, 561, 538, 478, 462, 451. 
mp: 85-8910. 

MS m/z : 387 (M + +H), 409 (M + +Na) . 

Anal. Calcd for C I9 H 2I C1F 2 0 2 S: C, 58.98; H, 5.47; CI, 9.16; F, 9.82; S, 
8.29. Found: C, 59.18; H, 5.65; CI, 9.16; F, 9.83; S, 8.38. 

'H-NMR (400 MHz, CDC1 3 ) 6 : 0.84 (3H, t, J = 7.5 Hz), 0.90-1.00 (3H, m), 

1.00-1.16 (1H, m), 1.20-1.50 (2H, m), 1.55-1. 90 (3H, m), 2.50-2.63 (1H, 

m), 4. 55-4. 65 (1H, m), 6.69-6.80 (1H, m) , 6.88-6.95 (1H, m), 7.31 (2H, d, 

J = 8.4 Hz), 7.40-7.50 (1H, m), 7.50 (2H, d, J = 8. 4 Hz). 

IR (ATR) cm"': 2956, 1 583, 1572, 1495, 1479, 1319, 1298, 1279, 1 230, 

1142, 1090, 1016, 887, 812, 752, 715, 660, 615, 563, 534, 469. 

mp: 95-99t:. 
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MS m/z : 387 (M + +H), 409 (M + +Na) . 

Anal. Calcd for C I9 H 21 C1F 2 0 2 S: C, 58.98; H, 5.47; CI, 9.16; F, 9.82; S, 
8.29. Found: C, 58.99; H, 5.37; CI, 9.19; F, 9.88; S, 8.43. 

2 9 4: 2 - [2- [ ( 4 - ^ □ □ 7 x ~ ;U) XJl/fr-^] -2- (2, 
5-v7MD7x^) fh7bHD77> (lfetf2 9 4 - ARt>' 

^1$#:2 9 4-B) 

°to a 

^»!j5Ti#enfe2 - [ (4-^od7izjw tji^x;u;*^;|/] -1,4 

-v7;^^-D^>-tf> (200 mg, 0.661 mmol) RZSt b 7 1: H o 7 )\,7 U ^7;i/ 
(0.13 ml, 1.34 mmol) £ h)I/X> (3 ml) fcjgfllU ~>7;^fl/>h 
U -n-77)l*X*7> (0.320 ml) 7;Hf>HH^T» 14POT 

IBg'l4#2 9 4-A «£M'(4) (102 mg, 0.264 mmol, 40%) $eM*<!:UT, 
^IBM-I*^ 2 9 4 - B (39 mg, 0.10 mmol, 15%) 5SM*i:l/Tf 

Stt#2 9 4 -A 

'H-NMR (400 MHz, CDC 1 3 ) 6: 1.50-1. 65 (1H, m), 1.75-2.05 (3H, m), 2.26 

(1H, tin, J = 12.9 Hz), 2.48 (1H, tm, J = 10.4 Hz), 3. 50-3. 60 (1H, m), 

3.60-3.70 (1H, m), 3.76-3.88 (1H, m), 4.86 (1H, dm, J = 12.2 Hz), 6.78- 
6.90 (1H, m), 6.92-7.01 (1H, m), 7.20-7.30 (1H, m), 7.38 (2H, d, J = 8. 6 
Hz), 7.54 (2H, d, J = 8. 6 Hz). 
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IR (ATR) cm'': 2960, 2852, 1576, 1493, 1309, 1281, 1 194, 1132, 1084, 
1065, 1012, 903, 831, 810, 775, 746, 727, 708, 596, 575, 536, 471, 436. 
mp: 99-105*0. 
MS m/z : 387 (M*+H). 

Anal. Calcd for C 18 H I7 C1F 2 0 3 S: C, 55.89; H, 4.43; CI, 9.16; F, 9.82; S, 
8.29. Found: C, 56.28; H, 4.80; CI, 8.94; F, 9.63; S, 8.19. 
m&fo 2 9 4 - B 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1. 42-1.58 (1H, m), 1.76-1.04 (3H, m), 2.22- 
2.33 (1H, m), 2.58-2.70 (1H, m), 3.60-3.70 (1H, m), 3.70-3. 80 (1H, m), 
3.88-3.99 (1H, m), 4.64-4.73 (1H, m), 6.75-6.88 (1H, m), 6.92-7.01 (1H, 
m), 7. 20-7.30 (1H, m) , 7.38 (2H, d, J = 8. 7 Hz), 7.52 (2H, d, J = 8. 7 
Hz). 

IR (ATR) cm"': 2976, 1585, 1496, 1311, 1277, 1221, 1153, 1088, 1061, 922, 

879, 829, 779, 752, 712, 629, 607, 561, 532, 472. 

mp: 98-105^. 

MS m/z : 387 (M + +H). 

Anal. Calcd for C 18 H 17 C1F 2 0 3 S: C, 55.89; H, 4.43; CI, 9.16; F, 9.82; S, 
8.29. Found: C, 55.88; H, 4.54; CI, 9.22; F, 9.96; S, 8.42. 



mffiM 2 9 5: 2 - [2- [ ( 4 - ^ P □ 7 ji^;U) -2- (2, 

°to cl 

H»!|5T#£tlfc2 - [ (4 -i/OD7x-;|/) XJlTfr—Jl*^^] -1, 4 

-^y)]/-ta^>i£> (100 mg, 0.330 mmol) TkT$2 -5^7 x $ J -)l 
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(0.065 ml, 0.69 mnol) £b;l/X> (3 ml) \zmMls> ^7 J V> h U - n 

(o.i60mi) &UDAfc^. T;u=f>siHmT. ummmmm 

fe@#^r#^o »£nfcafe@#£^*tf >£T8fe#U ^IB^#J (92 mg, 
0.23 mmol, 70%) £Sfe@#:<h LTfffco 

'H-NMR (400 MHz, CDC1 3 ) 6: 3.60 (1H, dd, J = 15. 1, 11.9 Hz), 4.02 (1H, 
dm, J = 15. 1 Hz), 4.80 (1H, dd, J = 11.9, 2.5 Hz), 6.69 (1H, dd, J = 3. 5, 
1.1 Hz), 6.70-6.84 (2H, m), 6.92-7.00 (1H, m), 7.04 (1H, dd, J = 5. 3, 
1.1 Hz), 7.32-7.44 (1H, m), 7.39 (2H, d, J = 8. 8 Hz), 7.57 (2H, d, J = 
8. 8 Hz) . 

IR (ATR) cm"': 1496, 1319, 1244, 1219, 1149, 1084, 1014, 881, 825, 775, 

758, 694, 629, 532, 467. 

mp: 127-130'C. 

MS m/z : 399 (M + +H). 

Anal. Calcd for C 18 H 13 C1F 2 0 2 S 2 : C, 54.20; H, 3.29; CI, 8.89; F, 9.53; S, 
16.08. Found: C, 54.19; H, 3.31; CI, 9.20; F, 9.51; S, 16.24. 

nWM 2 9 6: 2 - [2- [ (4-^aD7xZJk) TJVj^M ~ 2 - (2, 



mmm2 9 5 tmm^mz^o, mmm5x-n^nrz2- c (4-^dd7i 

XJI/^rJM^l/] -1, 4 - > ? 7;U^P^>-tf > (100 mg, 0.330 

mmol) RZ$7)l°7 V )V7 )V (0.060 ml, 0.69 mmol) mZ4t&M 
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(26 ng, 0.068 mmol, 21%) 

'H-NMR (400 MHz, CDC 1 3 ) 6: 3.43 (1H, dd, J = 15.4, 11.6 Hz), 3.78 (1H, 
dd, J = 15.4, 3.7 Hz), 4.93 (1H, dd, J = 11.6, 3.7 Hz), 5.89-5.91 (1H, 
m), 6.14 (1H, dd, J = 3. 2, 1.7 Hz), 6.73-6.82 (1H, m), 6.90-6.99 (1H, m), 
7.19 (1H, dd, J = 1.7, 0.7 Hz), 7.25-7.34 (1H, m), 7.40 (2H, d, J = 8. 8 
Hz), 7.58 (2H, d, J = 8. 8 Hz). 

IR (ATR) cm-': 1585, 1495, 1319, 1151, 1086, 1014, 926, 831, 762, 613, 

594, 573, 552, 532, 472. 

mp: 90-93^. 

MS m/z : 383 (M + +H). 

Anal. Calcd for C 18 H 13 C1F 2 0 3 S: C, 56.48; H, 3.42; CI, 9.26; F, 9.93; S, 
8.38. Found: C, 56.53; H, 3.39; CI, 9.17; F, 9.92; S, 8.55. 

mmm 297: 1- [3- [ (4-^7 uuy^~)v) 7,)i*~M - 3- (2, 

5-y7MD7i^) :/PH;t/l -lH-tfP-;U 



%fem2 9 5 tm^<D^mz^K>. mMM5-C'&t>ntc2 - [ (4-^DD7i 
-)V) 7.)l-fr-)l*3-)l] -l, 4 -^^^^-D^OifXlOO mg, 0. 330 mmol) 

tfo-;i/ (0.070 ml, 0.67 mmol) &m^K m 
S.it£%} (46 mg, 0.12 mmol, 35*) ^eM*tbt#f:. 
! H-NMR (400 MHz, CDC 1 3 ) <5 : 2.42-2.57 (1H, m), 2.88-3.00 (IH, m), 3.79 
(1H, ddd, J = 14.3, 8.5, 5.9 Hz), 4.06 (1H, dtm, J = 14.3, 7.1 Hz), 4.34 
UH, dd, J = 10.0, 3.9 Hz), 6.11 (2H, t, J = 2. 2 Hz), 6.49 (2H, t, J = 
1.2 Hz), 6.80-6.88 (IH, m), 6.98-7.06 (1H, m), 7.18-7.24 (1H, m), 7.36 
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(2H, d, J = 8. 8 Hz), 7.47 (2H, d, J = 8. 8 Hz). 

IR (ATR) cm"': 1576, 1493, 1325, 1306, 1271, 1236, 1176, 1 146, 1082, 877, 

827, 764, 737, 714, 677, 621, 588, 553, 519, 463, 428. 

mp: 108-1 13^. 

MS m/z : 396 (M + +H). 

Anal. Calcd for C I9 H 16 C1F 2 N0 2 S: C, 57.65; H, 4.07; CI, 8.96; F, 9.60; N, 
3.54; S, 8.10. Found: C, 57.82; H, 4.05; CI, 9.05; F, 9.69; N, 3.69; S, 
8.23. 

mmm 298: 4- [3- r_ (4-^dd7x^) zJk^M -3- (2, 

5 -i/y)V^ruy^-)V) 7u¥M ^2kfrU> 



°ta, 



a 

mmm2 9 5 tmmvjjmz&K). mmm5-vn^ntz2- c (4-^dd7i 

7.)V^~)V^^-)V] -1, 4-zS7 )l*Wt>-\£> (100 mg, 0.330 
mmol) S.tK4- ( 2 - h Fo + ylfJW U > (0.080 ml, 0.66 mmol) 

fcffll^ «aH^-&4S» (89 mg, 0.21 mmol, 65%) ^a^^LTifc, 
'H-NMR (400 MHz, CDC1 3 ) 6: 2.08-2.28 (4H, m), 2.30-2.48 (3H, m), 2.62- 
2.77 (1H, m), 3.61 (4H, t, J = 4. 6 Hz), 4.80 (1H, dm, J = 9. 8 Hz), 6.78- 
6.87 (1H, m), 6.94-7.03 (1H, m) , 7.21-7.30 (1H, m), 7.39 (2H, d, J = 8. 7 
Hz), 7.54 (2H, d, J = 8. 7 Hz). 

IR (ATR) cm-': 2827, 2792, 1585, 1495, 1477, 1313, 1279, 1238, 1 151, 

1117, 1084, 1014, 868, 839, 752, 636, 559, 536, 468. 

mp: 149-151^. 

MS m/z : 416 (MHH). 
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FAB-MS: 416.0903 (Calcd for C I9 H 21 C1F 2 0 3 S: 416.0899). 

MMM 2 9 9: 2- [1- (4-^QP7xznMz^) - 2 -yjL~)iy° 
ntf;U] -1, 4- £Z2k£P^l>g> (Stt»2 9 9- AR^gtt#2 9 9 - 
B) 



7;i/Zf>HH^T, #i»J5T*#S>nfc2- [ (4-^QD7i-JW TJl^X 
fr^M -1, 4 -vZ7Jl^D^>-fc?> (100 mg, 0.330 mmol), *5«fctfDL 
-l-7i-Jl/X5 1 ;P7Jl/3-;i/ (79.9 1, 0.661 mmol) £h;i/X> (3 ml) 
Cigt, y7//f l/>h'J-n-7'fMX3jx7> (159 1, 0.661 mmol) 

;i/ = 85:15) KT#$t*t§SbfCo &Sft&B#£*n^n^*1*>Tifci#U «S 

I2^tt^2 9 9-A (filtt^ft) (53 mg, 0. 130 mmmol, 40%) 

LT, 4Hfe^tt# 2 9 9 - B (iM'te^tl) (20 mg, 0.0492 mmol, 15%) 

m&i£2 9 9 -A 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1.80 (3H, d, J = 6.6 Hz), 3.83-3.94 (1H, m) , 

4.81-4.92 (1H, m), 6.40-6.51 (1H, m), 6.63-6.72 (1H, m), 7.02-7.26 (6H, 

m), 7.28 (2H, d, J = 8. 6 Hz), 7.50 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm"': 3087, 2931, 1575, 1492, 1452, 1427, 1394, 1315, 1282, 

1243, 1 195, 1174, 1137, 1089, 1012. 

mp: 160-161 "C. 
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MS m/z: 407 (M'+H) . 

Anal, calcd for C 21 H I7 C1F 2 0 2 S: C, 61.99; H, 4.21; CI, 8.71; F, 9.34; S, 
7.88. Found: C, 61.77; H, 4.23; CI, 8.83; F, 9.24; S, 7.98. 
m&W 2 9 9 - B 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.25 (3H, d, J = 7.1 Hz), 3.87 (1H, q, J = 
7.3 Hz), 4.89 (1H, d, J = 8. 1 Hz), 6.89 (1H, td, J = 8. 9, 4.6 Hz), 6.99- 
7.05 (1H, m), 7.11-7.23 (6H, m), 7.20 (2H, d, J = 8. 8 Hz), 7.36 (2H, d, 
J = 8. 8 Hz) . 

IR (ATR) cm" 1 : 3062, 2929, 1583, 1496, 1475, 1454, 1394, 1321, 1276, 
1243, 1176, 1143, 1085, 1012. 
mp: 145-146 t:. 
MS m/z: 407 (M + +H). 

FAB-MS: 407.0690 (Calcd for C 2I H I8 C1F 2 0 2 S: 407.0684). 

mmm 3 0 0 : 2- [ l - (4-^uay^.-)lX)^~)\/) - 2-*=?)V- 3 

-:7xn;i/:/Pbf;u] -1, a-v>? )\,*u^yM> (iit#3O0-ARtfi 

t£ft:3 0 O-B) 




ci 



^»d2 9 9 tmmnjjmz&v. mmm5T*nt>ntc2- [ (a-zuu?^ 

-1, 4 fr^rwov > (200 mg, 0.660 

mmolh DL — 1 — 7x.—)]/— 2 —~?UJ\ J — )V (182 1, 1. 32 mmol), ->7; 

/5 1 l/>KU-n-^Jl/*X*7> (318 1, 1.32 mmol) £fflt^ 

#:3 0 0-A mm^t^m (32 mg, 0.0760 mmol, 12%) *&&m*itVX. 
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mtzm'&fa 3 o o - b (mm&it'&to) (25 mg, 0.0594 mmoi, m zm&mjfc 
m&fc 3 0 0 - a 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1.01 (3H, d, J = 6.9 Hz), 2.46 (1H, dd, J = 
13.3, 8.6 Hz), 2.10-3.13 (2H, m), 4.56 (1H, dd, J = 8.9, 4.6 Hz), 6.82 
(1H, td, J = 8.9, 4. 6 Hz), 6.94-6.99 (1H, m), 7.14-7.28 (6H, m), 7.32 
(2H, d, J = 8.6 Hz), 7.50 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm" 1 : 3079, 2977, 1583, 1492, 1452, 1423, 1394, 1321, 1278, 

1232, 1172, 1147, 1085, 1012. 

mp: 81-83 X:. 

MS m/z: 421 (M + +H). 

Anal, calcd for C 22 H 19 C1F 2 0 2 S: C, 62.78; H, 4.55; CI, 8.42; F, 9.03; S, 
7.62. Found; C, 62.72; H, 4.59; CI, 8.53; F, 9.21; S, 7.82. 
m&fo 3 0 0 - B 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.24 (3H, d, J = 6.6 Hz), 2.22 (1H, dd, J = 
13.1, 10.4 Hz), 2.90-2.98 (2H, m), 4.51 (1H, d, J = 7. 8 Hz), 6.77 (1H, 
td, J =9.1, 4.4 Hz), 6.92-6.97 (1H, m), 7.06-7.28 (6H, m), 7.32 (2H, d, 
J = 8. 6 Hz), 7.52 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm" 1 : 2962, 1585, 1492, 1454, 1425, 1384, 1309, 1278, 1240, 
1143, 1093. 
mp: 116-117 "C. 
MS m/z: 421 (M + +H). 

Anal, calcd for C 22 H 19 C1F 2 0 2 S: C, 62.78; H, 4.55; CI, 8.42; F, 9.03; S, 
7.62. Found: C, 62.74; H, 4.70; CI, 8.55; F, 9.23; S, 7.77. 

mmm 3 0i: 2- [1- ($-vnuy3L~)V7.)V*-)i) - 3 -7izjV7' 
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gjtj - 1 , 4 -v^Jl/^p^Q-tf > (Itt#:3 0 l-AR^'Mfe3 0 1 
B) 



0=S=0Nb 
CI 



x;u*~;i^^;H -l, 4 - >?7;u^P^>if > (200 mg, 0.660 

mmol), DL-2-7i-;V-l-yP/V-;P (180 1, 1.32 mmolK vT/ 
;*^> N U -n-^;i'*X*C7> (318 1, 1.32 mmol) ^sBSft 
#301-A (ffi«ttfc£*0 (51 mg, 0.121 mmol, 1830 ^eM*tbt, 
«IEStt#3 0 1-B (mmmt^m (84 mg, 0.200 mmol, 30%) 

mvkfo3 0 1 - a 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.24 (3H, d, J = 6.4 Hz), 2.31-2.40 (1H, m), 
2. 62-2.73 (2H, m), 4.59-4. 67 (1H, m), 6.74 (1H, td, J = 9.1, 4.5 Hz), 
6.89-6.95 (1H, m), 7.06-7.25 (6H, m), 7.35 (2H, d, J = 8. 6 Hz), 7.48 (2H, 
d, J = 8.6 Hz). 

IR (ATR) cm"': 3085, 2964, 1581, 1490, 1427, 1394, 1309, 1276, 1228, 

1 174, 1143, 1083, 1010. 

mp: 89-90 "C. 

MS m/z: 421 (M + +H). 

Anal, calcd for C 22 H 19 C1F 2 0 2 S : C, 62.78; H, 4.55; CI, 8.42; F, 9.03; S, 
7.62. Found: C, 62.56; H, 4.59; CI, 8.53; F, 9.28; S, 7.80. 
m&fo 3 O 1 - B 

'H-NMR (400 MHz, CDCl 3 ) 5: 1.28 (3H, d, J = 6. 6 Hz), 2.37-2.64 (3H, m), 
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4.13 (1H, d, J = 12.0 Hz), 6.81 (1H, td, J = 8.9, 4.4 Hz), 6.91 (2H, d, 
J = 6.6 Hz), 6.97-7.03 (1H, m), 7.19-7.27 (4H, m), 7.32 (2H, d, J = 8. 6 
Hz), 7.41 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm" 1 : 3070, 2960, 1583, 1490, 1455, 1427, 1392, 1319, 1309, 
1276, 1224, 1143, 1087, 1012. 
mp: 127-129 "C. 
MS m/z: 421 (M + +H). 

Anal, calcd for C 22 H I9 C1F 2 0 2 S: C, 62.78; H, 4.55; CI, 8.42; F, 9.03; S, 
7.62. Found: C, 62.52; H, 4.53; CI, 8.51; F, 9.31; S, 7.81. 

mmm 302: 2 - [ 1 - (4-<7uu7x.-jix)i>fc-jy) - 2- *?-)v- 4 

-7x-Jl/^Jl/] -1, 4-> ? 7^^-a^>if> (mVk&3 0 2 - ARZ$mfe 
#3 0 2 -B) 



mmm2 9 9 tmm^mz.ko, dl- 4-y^-)i- 2 y—ju (101 

1, 0.661 mmol) 4!ffiS14# 3 0 2 - A (Mttft^) (30 mg, 

0.0590 mmol, 21%) LT, ^fEM^fc 3 O 2 - B mmmt^m 

(33 ag, 0.0759 mmol, 23%) &&&B3ztl>Tnfr 0 
«L#3 O 2 - A 

Tf-NMR (400 MHz, CDC 1 3 ) 6: 1.21 (3H, d, J = 7. 1 Hz), 1.38-1.58 (2H, m), 
1.99-2.09 (1H, m), 2.24-2.33 (1H, m), 2.61-2.71 (1H, m), 4.41 (1H, dd, J 
= 11.5, 3.0 Hz), 6.83 (1H, td, J = 9.1, 4.5 Hz), 6.94-7.00 (1H, m), 
7. 03-7.28 (6H, m), 7.35 (2H, d, J = 8. 8 Hz), 7.47 (2H, d, J = 8. 8 Hz). 
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IR (ATR) cm"': 2933, 2867, 1583, 1494, 1475, 1461, 1427, 1394, 1344, 
1315, 1278, 1228, 1141, 1085, 1012. 
mp: 133-135 "C. 
MS m/z: 435 (M + +H). 

FAB-MS: 435.1101 (Calcd for C 23 H 22 C1F 2 0 2 S: 435.0997). 

Anal, calcd for C 23 H 21 C1F 2 0 2 S: C, 63.52; H, 4.87; CI, 8.15; F, 8.74; S, 
7.37. Found: C, 63.98; H, 4.88; CI, 8.14; F, 8.82; S, 7.58. 
3 0 2 - B 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.19 (3H, d, J = 6. 8 Hz), 1.38-1.59 (2H, m), 
1.83-1.93 (1H, m), 2. 26-2. 35 (1H, m), 2.61-2.68 (1H, m), 4.47 (1H, dd, J 
= 11.2, 3.2 Hz), 6.84 (1H, td, J = 8.9, 4.6 Hz), 6. 95-7.28 (7H, m) , 7.35 
(2H, d, J = 8.5 Hz), 7.48 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm" 1 : 3082, 2965, 2931, 2869, 1583, 1494, 1475, 1425, 1394, 
1315, 1278, 1224, 1182, 1151, 1081, 1012. 
mp: 112-114 X:. 
MS m/z: 435 (M + +H). 

Anal, calcd for C 23 H 21 C1F 2 0 2 S :C, 63.52; H, 4.87; CI, 8.15; F, 8.74; S, 
7.37. Found: C, 63.34; H, 4.85; CI, 8.41; F, 8.75; S, 7.53. 

mmm 3 0 3 : 2- [ 1 - (4-^dd7x^m^) - 4 

>^A] -1, 4-v7;i/:f P^>-tf> (m&fc3 0 3 - AR£/f|'l$#: 3 0 3- 
B) 
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ZL)V) yUl^njU;*^^] -1, 4 -v ? ^;i/^-D^>-tf > (150 mg, 0.496 
mmolK DL - 3 -y^~)l- 1 -?9J—)V (153 1, 0.991 mmol), y/y^ 
^UVMJ-n-^M^^V (239 1, 0.991 mmol) £ffl</K *f3&tt# 
3 0 3 -A dSffi^k'&'fe) (44 mg, 0.101 mmoi, 21*) t IT, 

JHfBS14#: 3 O 3 - B (ftm&it&m) (45 mg, 0.103 mmol, 2H) 

m®ifc3 O 3 -A 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1.21 (3H, d, J = 6. 7 Hz), 1.38-1.61 (2H, m), 
2.03-2.09 (1H, m), 2.24-2.33 (1H, m), 2.64-2.69 (1H, m), 4.40 (1H, dd, J 
= 11.3, 3.9 Hz), 6.83 (1H, td, J = 9.1, 4.4 Hz), 6.94-7.28 (7H, m), 7.35 
(2H, d, J = 8.6 Hz), 7.47 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm"': 2933, 1494, 1475, 1427, 1394, 1315, 1276, 1228, 1141, 
1085, 1012. 
mp: 135-137 *C. 
MS m/z: 435 (MHH). 

Anal, calcd for C 23 H 2I C1F 2 0 2 S: C, 63.52; H, 4.87; CI, 8.15; F, 8.74; S, 
7.37. Found: C, 63.37; H, 4.79; CI, 8.18; F, 8.82; S, 7.61. 
g&fc 3 O 3 - B 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.19 (3H, d, J = 6.8 Hz), 1.37-1.59 (2H, m), 
1.83-1.93 (1H, m), 2.26-2.34 (1H, m), 2.61-2.68 (1H, m) , 4.47 (1H, dd, J 
= 11.8, 2.7 Hz), 6.83 (1H, td, J = 8.9, 4.3 Hz), 6.93-7.28 (7H, m), 7.34 
(2H, d, J = 8.6 Hz), 7.47 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm" 1 : 3083, 2933, 1494, 1475, 1425, 1394, 1315, 1278, 1224, 
1182, 1151, 1012. 
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mp: 111-113 t. 
MS m/z: 435 (M*+H). 

Anal, calcd for C 23 H 21 C1F 2 0 2 S: C, 63. 52; H, 4.87; CI, 8.15; F, 8.74; S, 
7.37. Found: C, 63.39; H, 4.84; CI, 8.50; F, 8.82; S, 7.51. 

mffiM 3 0 4: 2 - [1- {4->7Un73.-)V7.)l-fo~)] / ) -3-7i^ 



-1, 4 -is? )VJrw<y~e y (lOO mg, 0.330 mmol), &&X$2- 
7i-JHf^7J^-Jl/ (79.2 1, 0.661 mmol) £ h;PX> (3 ml) IzmM 
U y7/^^l/>hU-n-^MX^7> (159 1, 0.661 mmol) £JjnA 

&*, T;un*>#ffl^,T, immmmwwLLtio fcfowt&mmL, n^nr^m 

)V = 93:7^tHSI5J:D#/5:^®^MLfc„ # £>nfcB#:£^if>-e2ftii>U 
^fB^#l (100 mg, 0.246 mmmol, 748!) $SM*<i:bTt#fc. 
'H-NMR (400 MHz, CDC1 3 ) <5 : 2.37-2.52 (2H, m), 2.60-2.78 (2H, m), 4.44- 
4.49 (1H, m), 6.85 (1H, td, J = 9. 0, 4.5 Hz), 6.77-7.29 (7H, m), 7.36 
(2H, d, J = 8. 6 Hz), 7.49 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm" 1 : 3068, 1583, 1496, 1477, 1457, 1423, 1394, 1315, 1278, 
1214, 1176, 1147, 1081, 1012. 
mp: 111-113 "C. 
MS m/z : 407 (M + +H) . 
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Anal, calcd for C 2l H I7 CIF 2 0 2 S: C, 61.99; H, 4.21; CI, 8.71; F, 9.34; S, 
7.88. Found: C, 61.76; H, 4.16; CI, 8.88; F, 9.37; S, 8.02. 

mrnm 305: 2 - [ 1 - (4-^nn7i^ji/^) -3- (2-^ 



mmm 3 0 4 tmm<Dumz^ 0. 2- x^/-;w 

(89.0 1, 0.661 mmol) £fflt/^ BBit^^i (108 mg, 0.257 mmol, 7835) 

'H-NMR (400 MHz, CDC 1 3 ) 6: 2.18 (3H, s), 2.29-2.39 (1H, m), 2.46-2.62 
(2H, m), 2.67-2.75 (1H, m), 4.53 (1H, dd, J = 11.1, 2.6 Hz), 6.86 (1H, 
td, J = 9.0, 4.4 Hz), 6.96-7.12 (5H, m), 7.28 (1H, ddd, J = 8.7, 5.4, 
3.2 Hz), 7.37 (2H, d, J = 8. 6 Hz), 7.51 (2H, d, J = 8. 6 Hz). 
IR (ATR) cm" 1 : 3091, 2946, 1583, 1573, 1496, 1425, 1392, 1311, 1276, 
1213, 1 151, 1143, 1083, 1010. 
mp: 105-106 TC. 
MS m/z: 421 (M + +H). 

Anal, calcd for C 22 H 19 C1F 2 0 2 S: C, 62.78; H, 4.55; CI, 8.42; F, 9.03; S, 
7.62. Found: C, 62.48; H, 4.63; CI, 8.52; F, 9.16; S, 7.75. 

3 0 6: 2- [1- (4-^PP7x-HJ^) -3- (3-*^ 
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Me 




mmM3 o 4 tmmojjmiz&v. 2- (3-^^71^) x^/-;p 

(90.0 1, 0.661 mraol) £fflt^ MBitS®) (115 mg, 0. 273 mmol, 83X) 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.29 (3H, s), 2.35-2.48 (2H, m), 2.56-2.64 

(1H, m), 2. 68-2.77 (1H, m), 4.46-4.49 (1H, m), 6.83-6.88 (3H, m), 6.97- 

7.03 (2H, m), 7.14 (1H, t, J = 7.8 Hz), 7.26 (1H, ddd, J = 8.7, 5.4, 3.3 

Hz), 7.36 (2H, d, J = 8. 6 Hz), 7.49 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm"': 3072, 2969, 1581, 1496, 1475, 1423, 1394, 1319, 1276, 

1211, 1147, 1081, 1012. 

mp: 87-88 *C. 

MS m/z: 421 (M + +H). 

Anal, calcd for C 22 H 19 C1F 2 0 2 S: C, 62. 78; H, 4.55; CI, 8.42; F, 9.03; S, 
7.62. Found: C, 62.58; H, 4.60; CI, 8.49; F, 9.21; S, 7.77. 

HJSfll 3 0 7: 2 - [1- (4 - ^7 uuy -3- (4-^5=- 




mmm 3 0 4 tmm^mz^ 2- ^-jd jl^s-ji 

(91.9 1, 0.661 mmol) £JE^, m^t^VO (106 mg, 0.251 mmol, 76%) £«t 
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'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.31 (3H, s), 2.34-2.46 (2H, ■), 2.57-2.65 
(1H, m), 2.67-2.72 (1H, m), 4.46-4.48 (1H, m), 6.85 (1H, td. J = 9.0, 
4.5 Hz), 6.92 (2H, d, J = 8. 1 Hz), 6.97-7.03 (1H, m), 7.06 (2H, d, J = 
8.1 Hz), 7. 25 (1H, ddd, J = 8-7, 5.3, 3.3 Hz), 7.35 (2H, d, J = 8. 6 Hz), 
7.45 (2H, d, J = 8.6 Hz). 

IR (ATR) cm-': 3070, 2935, 1585, 1496, 1486, 1423, 1394, 1321, 1292, 

1278, 1216, 1182, 1147, 1083, 1014. 

mp: 82-84 «C. 

MS m/z: 421 (M*+H). 

Anal, calcd for C 22 H 19 C1F 2 0 2 S: C, 62.78; H, 4.55; CI, 8.42; F, 9.03; S, 
7.62. Found: C, 62.67; H, 4.60; CI, 8.31; F, 8.95; S, 7.79. 

3 0 8 : 2- [1- {A-i7Uuy x.ZL)V7,)V^^.)V) -3- (4-^h 




CI 



nmms 0 4tmm(D^m\z&t). 2- u-* h*y7i-;» x^y-;u 

(160 Eg, 0.661 mmol) }ffH<ft;-£#J (86 mg, 0.197 mmol, 6090 £S£ 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.36-2.44 (2H, m), 2. 57-2.75 (2H, m), 3.79 

(3H, s), 4.36-4.47 (1H, m), 6.78 (2H, d, J = 8. 3 Hz), 6.84 (1H, Id, J = 

S.8, 4.3 Hz), 6.93 (2H, d, J = 8. 3 Hz), 6.97-7.03 (1H, m), 7.24-7.28 (1H, 

a), 7.35 (2H, d, J = 8. 1 Hz), 7.47 (2H, d, J = 8.1 Hz). 
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IR (ATR) cm' 1 : 3089, 2954, 2836, 1612, 1583, 1513, 1494, 1459, 1427, 
1394, 1322, 1270, 1245, 1222, 1180, 1153, 1083, 1031, 1012. 
dip: 118-120 *C. 
MS m/z: 436 (M + ). 

FAB-MS: 436.0717 (Calcd for C 22 H I9 C1F 2 0 3 S: 436.0712). 

Anal, calcd for C 22 H I9 C1F 2 0 3 S: C, 60.48: H, 4.38; CI, 8.11; F, 8.70: S, 
7.34. Found: C, 60.00: H, 4.34; CI, 8.39: F, 8.99; S, 7.60. 

mmm 309: 2- ci- (4-^dd7i^mm^;p) -3- (4-7)1 

JrU7^~)l) 7°U\LM -1, 4-y7;i/tD^>t < > 



*»j3 0 4 tmm(Djjmz&K) , 2- (4-7^071-^) x^/— )i 

(82.5 1, 0.661 mmol) £fflU> MBit^®} (70 mg, 0.165 mmol, 50*0 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.34-2.50 (2H, m), 2.61-2.76 (2H, m), 4.43 
(1H, dd, J = 11.2, 2.9 Hz), 6.83 (1H, td, J = 8.9, 4.4 Hz), 6.92-7.03 
(5H, m), 7. 24-7.28 (1H, m), 7.35 (2H, d, J = 8. 6 Hz), 7.47 (2H, d, J = 
8.6 Hz). 

IR (ATR) cm-': 3079, 1583, 1509, 1492, 1477, 1423, 1394, 1317, 1276, 
1251, 1216, 1176, 1145, 1081, 1012. 
mp: 131-132 X:. 
MS m/z: 425 (M + ). 

Anal, calcd for C 21 H l6 CIF 3 0 2 S: C, 59.37; H, 3.80; CI, 8.34; F, 13.41; S, 
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7.55. Found: C, 59.41; H, 3.85; CI, 8.64; F, 13.33; S, 7.67. 

3 10: 2- [3- (4-^PD7i^) -1- (4-^DP7i^ 



&mm 3 o 4 tm&(Djjmz& 2- (4-^d7i-^) x^/-;u 

(89.3 1, 0.661 mmol) £fflt/>, ^|Blk^#j (103 mg, 0.233 mmol, 7185) £6 

'H-NMR (400 MHz, CDC1 3 ) (5: 2.35-2.50 (2H, m), 2.62-2.77 (2H, m), 4.42- 
4.43 (1H, m), 6.84 (1H, td, J = 9.0, 4.4 Hz), 6.97 (2H, d, J = 8. 6 Hz), 
6.96-7. 04 (1H, m), 7.22 (2H, d, J = 8. 6 Hz), 7.23-7.28 (1H, m), 7.36 (2H, 
d, J = 8.6 Hz), 7.48 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm" 1 : 3079, 2931, 1581, 1492, 1475, 1461, 1425, 1394, 1317, 
1274, 1214, 1178, 1139, 1083, 1012. 
rap: 124-126 «C. 
MS m/z: 441 (MM-H). 

Anal, calcd for C 21 H I6 C1 2 F 2 0 2 S: C, 57.15: H, 3.65; CI, 16.07; F, 8.61; S, 
7.27. Found: C, 56.96; H, 3.68; CI, 16.28; F, 8.78; S, 7.44. 

nmm 3 1 1 : 2- [3- u-ya^x-ju) -1- (4-^dd7x^ 



-CI 




CI 
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CI 



nffiM3 o 4 £mM<Djjmiz£<o. 2- (4-^d^7i^) x^y-;u 
(89.7 1, 0.661 mmol) £fflV>> m^lt^M (97 mg, 0.200 mmol, 6 IX) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.34-2.49 (2H, m), 2.58-2.76 (2H, m), 4.42- 
4.45 (1H, m), 6.84 (1H, td, J = 9.0, 4.3 Hz), 6.92 (2H, d, J = 8. 1 Hz), 
6.98-7.04 (1H, m), 7.26 (1H, ddd, J = 8. 3, 5.5, 3.4 Hz), 7.36 (2H, d, J 
= 8.3 Hz), 7.38 (2H, d, J = 8. 1 Hz), 7.48 (2H, d, J = 8. 3 Hz). 
IR (ATR) cm-': 3081, 2927, 1573, 1486, 1459, 1425, 1396, 1317, 1272, 
1247, 1216, 1178, 1139, 1083, 1010. 
mp: 122-124 *C. 
MS m/z: 486 (M + +H). 

FAB-MS: 485.9728 (Calcd for C 21 H l6 ClBrF 2 0 2 S: 485.9690). 

mt&M 3 12: 2- [1- (4-^PP7 jo~)UXJ]/^ZL)l) -4-y x.~)Vf 




ci 



mm&\3 o 4tmu<o^mz^o. 3-7x-;i.-i-^oav-ji/ oo.o i, 

0.661 mmol) &m<<K mtZik^W) (106 mg, 0.251 mmol, 76*) 
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'H-NMR (400 MHz, CDC 1 3 ) 6 : 1.50-1.65 (2H, m), 2.06-2.16 (1H, m), 2.40- 
2.49 (1H, m), 2.53-2.69 (2H, m), 4.52 (1H, dd, J = 11.4, 3.1 Hz), 6.83 
(1H, td, J = 9. 0, 4.5 Hz), 6.94-7.00 (1H, m), 7.05-7.26 (6H, m), 7.37 
(2H, d, J = 8. 6 Hz), 7.52 (2H, d, J = 8. 6 Hz). 

1R (ATR) cm'': 3070, 2956, 2861, 1914, 1583, 1488, 1461, 1423, 1392, 
1319, 1278, 1249, 1207, 1174, 1143, 1081, 1012. 
mp: 107-108 V. 
MS m/z: 421 (MHH). 

FAB-MS: 421.0834 (Calcd for C 22 H 20 C1F 2 0 2 S: 421.0841). 

mmm 3 1 3 : 2- [1- (4-^nn7 3i-^X;l/?fr~Jl/) -5-7x-M 



mmM3 0 4hmm<Djjmiz£K>. 1 - 7'? j-ji (102 1, 

0.661 mmol) &m^. mUlt^M (107 mg, 0.246 mmol, 75$) £ S fe^* £ L 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.26 (2H, q, J = 7. 6 Hz), 1.57-1.67 (2H, m) , 

2.06-2.16 (1H, m), 2.40-2.62 (3H, m), 4.49 (1H, dd, J = 12.0, 3.3 Hz), 

6.81 (1H, td, J = 9.0, 4.5 Hz), 6.94-7.00 (1H, m), 7.08-7.26 (6H, m) , 
7.37 (2H, d, J = 8. 3 Hz), 7.52 (2H, d, J = 8. 3 Hz). 

IR (ATR) cm' 1 : 2942, 2856, 1583, 1494, 1475, 1463, 1427, 1394, 1324, 
1276, 1240, 121 1, 1182, 1 151, 1083, 1049, 1014. 
mp: 88-90 X:. 




CI 
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MS m/z: 435 (M + +H). 

Anal, calcd for C 23 H 2I C1F 2 0 2 S: C, 63.52; H, 4.87; CI, 8.15; F, 8.74; S, 
7.37. Found: C, 63.32; H, 4.74; CI, 8.19; F, 8.93; S, 7.65. 

mMM 3 14: 2- [1- (4-^Da7x^Jl/^;» -2- (4-7)1 



H»!l3 0 4 fcl^#<7)^{Cck 0, 4-7)V*U^>z/)\,7)VU-)V \, 
0.661 mmol) Srffll^ ^IS'fk^^J (118 mg, 0.287 mmol, 87%) %&&B3i£l> 

'H-NMR (400 MHz, CDC1 3 ) 6: 3.29 (1H, dd, J = 14.0, 12.0 Hz), 3.81 (1H, 
dd, J = 14.0, 3.7 Hz), 4.75 (1H, dd, J = 12.0, 3.7 Hz), 6.70 (1H, td, J 
= 9.0, 4.5 Hz), 6.84-7.00 (6H, m), 7.38 (2H, d, J = 8. 6 Hz), 7.56 (2H, d, 
J = 8.6 Hz). 

IR (ATR) cm-': 3079, 2964, 1600, 1573, 151 1, 1492, 1427, 1392, 1307, 
1278, 1220, 1172, 1143, 1081, 1010. 
mp: 151-153 X:. 
MS m/z: 411 (M'+H). 

Anal, calcd for C 20 H U C1F 3 0 2 S: C, 58.47; H, 3.43; CI, 8.63; F, 13.87; S, 
7.80. Found: C, 58.27; H, 3.39; CI, 8.80; F, 13.80; S, 8.00. 

MMM 3 15: 2- [1- (4-^QD7xz;l/X;^ZJl/) -3-->^n^> 




0 



CI 
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nmM3 o 4 tmm<Djjmz&Q, 2-> 




-)V (81.9 1, 



0.661 mmol) £fflt^ ffilfc&m (79 mg, 0.186 mmol, 60*) SiMMtb 

■H-NMR (400 MHz, CDC 1 3 ) <5 : 0.94-1.07 (4H, m), 1.09-1.18 (1H, m), 1.23- 
1.33 (1H, m), 1. 45-1.59 (3H, m), 1.67-1.79 (2H, m), 2.03-2.14 (1H, m), 
2.41-2.50 (1H, m), 4.49 (1H, dd, J = 12.2, 2.9 Hz), 6.82 (1H, td, J = 
9.0, 4.4 Hz), 6.94-7.00 (1H, m), 7.22-7.26 (1H, m), 7.37 (2H, d, J = 8. 8 
Hz), 7.52 (2H, d, J = 8. 8 Hz). 

IR (ATR) cm"': 2952, 2852, 1583, 1494, 1475, 1427, 1396, 1313, 1278, 

1214, 1176, 1147, 1081, 1014. 

mp: 93-94 r. 

MS m/z: 399 (M + +H). 

FAB-MS: 399.1004 (Calcd for C 20 H 22 C1F 2 0 2 S: 399.0997). 

MsbM 3 16: 2- [1- (4-^DD7x^MM^) - 3 - j/pn^* 




CI 
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mmms o 4 tmmnxmzj: 0, 2 -s^d^u^x^/-;!, 02.0 1, 

0.661 mmol) Bt^it^^} (86 mg, 0.208 mmol, 63*) ^SM*<!:UT 

'H-NMR (400 MHz, CDC1 3 ) 6 : 0.75-0.89 (2H, m) , 0.97-1.25 (6H, in), 1.61- 

I. 68 (5H, m), 2.01-2.12 (1H, m), 2.42-2.50 (1H, m), 4.46 (1H, dd, J = 

II. 5, 2.9 Hz), 6.82 (1H, td, J = 9.3, 4.4 Hz), 6.94-7.00 (1H, m), 7.20- 
7.26 (1H, m), 7.37 (2H, d, J = 8. 1 Hz), 7.52 (2H, d, J = 8. 1 Hz). 

IR (ATR) cm" 1 : 2925, 2842, 1581, 1496, 1450, 1423, 1392, 1315, 1276, 

1238, 1176, 1149, 1085, 1010. 

mp: 82-83 t:. 

MS m/z: 413 (M + +H). 

Anal, calcd for C 21 H 23 C1F 2 0 2 S: C, 61.08; H, 5.61; CI, 8.59; F, 9.20; S, 
7.77. Found: C, 60.80; H, 5.58; CI, 8.79; F, 9.45; S, 7.92. 

Mti&W 3 17: 2- [1- (4 -2aU7 x.~)UX)l>*~)l) -4-->^P^ 




CI 



mmm 3 0 4 tmrn^mizk k>. 3 - a^i/;v- 1 -ya/w-;u 

(103 1, 0.661 mmol) Srfflt^, UteikGOa (96 mg, 0.224 mmol, 68%) 

'H-NMR (400 MHz, CDC1 3 ) 6 : 0.72-1. 73 (15H, m) , 2.01-2.12 (1H, m), 2.33- 

2.41 (1H, m), 4.51 (1H, d, J = 9.0 Hz), 6.80-6.86 (1H, m), 6.94-7.00 (1H, 
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m), 7.22-7.26 (1H, m), 7.38 (2H, d, J = 7. 8 Hz), 7.53 (2H, d, J = 7. 8 
Hz). 

IR (ATR) cm"': 2919, 2852, 1583, 1496, 1488, 1475, 1425, 1394, 1317, 

1274, 1236, 1207, 1149, 1081, 1012. 

mp: 47-49 "C. 

MS m/z: 427 (M + +H). 

FAB-MS: 427.1342 (Calcd for C 22 H 26 C1F 2 0 2 S: 427.1310). 

^Jfifll 3 18: 2- [3- (4-^Dn7x^Jl/XJ^JP) - 3 - (2, 5 - 




CI 



mmm 3 o 4 tmm<DJjmiz£ 2- (2-t fo^x^) tru^> 

(74.5 1, 0.661 mmol) ^fEfl^tl (74 mg, 0.181 mmol, 55*) SrSfi 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.49-2.58 (1H, m), 2.68-2.93 (3H, m), 4.60 
(1H, dd, J = 10.9, 3.3 Hz), 6.84 (1H, td, J = 8. 9, 4.5 Hz), 6.95-7.00 
(1H, m), 7.03 (1H, d, J = 7. 6 Hz), 7.11 (1H, dd, J = 6. 9, 5.1 Hz), 7.29- 
7.38 (1H, m), 7.39 (2H, d, J = 8. 6 Hz), 7.54 (2H, d, J = 8. 6 Hz) 7.51- 
7.58 (1H, m), 8.48 (1H, d, J = 3. 9 Hz). 

IR (ATR) cm" 1 : 3075, 1585, 1569, 1496, 1473, 1425, 1394, 1311, 1278, 

1205, 1145, 1081, 1012. 

mp: 129-131 

MS m/z: 408 (M*+H). 

FAB-MS: 408.0649 (Calcd for C 20 H I7 C1F 2 N0 2 S: 408.0637). 
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Anal, calcd for C 20 H 16 C1F 2 N0 2 S: C, 58.90; H, 3.95; CI, 8.69; F, 9.32; N, 
3.42; S, 7.86. Found: C, 58.57; H, 3.87; CI, 8.90; F, 9.34; N, 3.53; S, 
7.96. 

MMffl 3 19: 5- [3- (4-^na7xZJW^) -3- (2, 5- 

0=S=0 Me 

ci 

mMM3 0 4 £mm<Dljmz&10, 5- -4-*=?)V 
^T"J—)V (78.9 1, 0.661 mmol) «IE-fb-&tt (87 mg, 0.203 mmol, 

62«) ^m^mi^tvxnrzo 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.21 (3H, s) , 2.36-2.47 (1H, m), 2.70-2.87 
(3H, m), 4.49 (1H, dd, J = 10.9, 2.6 Hz), 6.86 (1H, td, J = 9. 1, 4.4 Hz), 
6.99-7.05 (1H, m), 7.24-7.28 (1H, m), 7.39 (2H, d, J = 8. 8 Hz), 7.51 (2H, 
d, J = 8.8 Hz) 8.57 (1H, s). 

1R (ATR) cm" 1 : 3085, 2933, 1583, 1571, 1494, 1477, 1405, 1315, 1278, 
1220, 1147, 1083, 1012. 
mp: 183-184 "C. 
MS m/z: 428 (M + +H). 

FAB-MS: 428.0355 (Calcd for C I9 H I7 C1F 2 N0 2 S 2 : 428.0357). 

mmm 3 2 0 : 1- [3- (4-^dp7x^w^) -3- (2, 5- 
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0 

CI 



MM3 0 4t|S|fOMI;«k0, 1- 



— ;p (87.3 1, 0.661 



mmol) &mi<). mUit^m (32 mg, 0.0773 mmol, 23*) £ t. LT^fc 
'H-NMR (400 MHz, CDC 1 3 ) 6: 1.34-1.40 (2H, in), 1.44-1.49 (4H, m), 2.09- 
2.34 (7H, m), 2. 59-2.67 (1H, m), 4.76-4.79 (1H, m), 6.83 (1H, td, J = 
9.0, 4.3 Hz), 6.94-7.00 (1H, m), 7.23 (1H, ddd, J =8.9, 5.8, 3.7 Hz), 
7.39 (2H, d, J = 8.8 Hz), 7.55 (2H, d, J = 8. 8 Hz). 

IR (ATR) cm" 1 : 2942, 2800, 2761, 1579, 1492, 1427, 1396, 1355, 1309, 
1284, 1243, 1 189, 1118, 1085, 1014. 
mp: 106-107 r. 
MS m/z: 414 (MHH). 

FAB-MS: 414.1118 (Calcd for C 20 H 23 ClF 2 NO 2 S: 414.1106). 

Anal, calcd for C 20 H 22 C1F 2 N0 2 S: C, 58.04; H, 5.36; CI, 8.57; F, 9.18; N, 
3.38; S, 7.75. Found: C, 57. 76; H, 5.34; CI, 8.79; F, 9.44; N, 3.39; S, 
7. 89. 

MMM 3 2 1: 2- [3- (4 □ uy jl-)IXJI^~JU) -3- (2, 5- 




CI 
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mmm 3 0 4 tmffiofi&iz&v* 5, z-i?**v>-2 

-X^/-;i/ (103 1, 0.661 mmol) ^IE^#7 (72 mg, 0.162 mmol, 

49*) &&&m*t\sTmzo 

'H-NMR (400 MHz, CDC 1 3 ) 5: 0.70 (3H, s), 1.12 (3H, s), 1.53-1.58 (2H, 

m), 2.15-2.25 (1H, in), 2. 55-2. 65 (1H, m), 3.35 (2H, d, J = 10.7 Hz), 

3.55 (2H, d, J = 10.7 Hz), 4.39 (1H, t, J = 4. 4 Hz), 4.64 (1H, dd, J = 

11.2, 3.4 Hz), 6.83 (1H, td, J = 8.9, 4.6 Hz), 6.94-7.00 (1H, m), 7.21- 

7.26 (1H, m), 7.38 (2H, d, J = 8. 6 Hz), 7.55 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm" 1 : 2958, 2842, 1583, 1498, 1467, 1396, 1317, 1278, 1214, 

1147,1130, 1081, 1041, 1012. 

mp: 69-71 <C. 

MS m/z: 445 (M*+H). 

FAB-MS: 445.1031 (Calcd for C 21 H 24 C1F 2 0 4 S: 445. 1052). 

Anal, calcd for C 21 H 23 CIF 2 0 4 S: C, 56.69; H, 5.21; CI, 7.97; F, 8.54; S, 
7.21. Found: C, 56.29; H, 5.16; CI, 8.09; F, 8.73; S, 7.43. 

mmm 32 2: 2- ci- (4-^pa7i^j^ji/) ^->;n -1, 




ci 



mmm 3 0 4 tmm^m^^o . i-^>^y-;u (71.8 1, 0.661 mmoi) 

mMt&M (88 mg, 0.236 mmol, 72*) &&&m*£ LTf#fc 0 

'H-NMR (400 MHz, CDC 1 3 ) 6: 0.83-0.45 (2H, m), 1.18-1.31 (7H, m), 2.03- 

2.12 (1H, m), 2.37-2.46 (1H, m), 4.50 (1H, dd, J = 11.4, 3.3 Hz), 6.82 
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(1H, td, J = 9.0, 4.5 Hz), 6.95-7.00 (1H, m), 7. 22-7.26 (1H, m), 7.37 
(2H, d, J = 8. 6 Hz), 7.52 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm"': 2946, 2923, 2867, 1585, 1494, 1477, 1425, 1396, 1317, 

1278, 1247,121 1, 1176, 1149, 1081, 1014. 

mp: 68-69 V. 

MS m/z: 373 (M + +H). 

Anal, calcd for C I8 H 19 C1F 2 0 2 S : C, 57. 98; H, 5.14; CI, 9.51; F, 10.19; S, 
8.60. Found: C, 57.71; H, 5.14; CI, 9.65; F, 10.31; S, 8.73. 

£ jfttil 3 2 3: 2 - [1- (4-^Dn7xiKM^) C±2±M zJ^ 



tkWfo 3 0 4 tfflm<Djjmz£ K) v 1 -^\*+rV— )]/ (82.2 1, 0.661 mmol) 

&m\<\ mnZit-SWl (69 mg, 0.178 mmol, 54S) LTfffc, 

'H-NMR (400 MHz, CDC1 3 ) 5: 0.84 (3H, t, J = 7.0 Hz), 1.17-1.31 (8H, m), 

2.03-2.13 (1H, m), 2.38-2.46 (1H, m), 4.50 (1H, dd, J = 11.1, 3.0 Hz), 

5.8! (1H, td, J = 9.0, 4.5 Hz), 6.94-7.00 (1H, m), 7.23 (1H, ddd, J = 

a. 6, 5.3, 3.1 Hz), 7.37 (2H, d, J = 8. 6 Hz), 7.52 (2H, d, J = 8. 6 Hz). 

m (AIR) cm" 1 : 2962, 2925, 2856, 1583, 1492, 1477, 1425, 1394, 1315, 

1276, 1243, 1214, 1174, 1149, 1081, 1012. 

mp: 77-78 X:. 

m ffl/z: 387 (M*+H). 

Anal, calcd for C I9 H 21 C1F 2 0 2 S : C, 58.98; H, 5.47; CI, 9.16; F, 9.82; S, 
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8.29. Found: C, 58.82; H, 5.54; CI, 9.31; F, 9.86; S, 8.44. 

USSfll 3 2 4: 2 - [1- (4 - ^DD7x^XMz^) jrZJ-Jl/] -1, 
4-^7 JI/^ a ^>-tf> 



mmms o 4 tmmvjj mz<kQ. j—)v (93.5 1, 0.661 mmoi)£ 

mmikfrM (107 mg, 0.267 mmoi, 8ia5) &m&mmt Lxntco 

'H-NMR (400 MHz, CDC 1 3 ) 5: 0.85 (3H, t, J = 7.0 Hz), 1.15-1.27 (10H, m), 

2.03-2.12 (1H, m), 2.38-2.46 (1H, m), 4.50 (1H, dd, J = 11.5, 2.7 Hz), 

6.82 (1H, td, J = 9.0, 4.6 Hz), 6.94-7.00 (1H, m), 7.24 (1H, ddd, J = 
8.7, 5.3, 3.1 Hz), 7.38 (2H, d, J = 8. 6 Hz), 7.53 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm" 1 : 2925, 2859, 1583, 1496, 1475, 1469, 1425, 1394, 1322, 
1274, 1241, 1205, 1147, 1081, 1012. 
mp: 47-48 V.. 
MS m/z: 401 (M + +H). 

Anal, calcd for C 20 H 23 C1F 2 0 2 S: C, 59.92; H, 5.78; CI, 8.84; F, 9.48; S, 

8.00. Found: C, 59.63; H, 5.61; CI, 8.96; F, 9.59; S, 8.17. 

mmm 325: 2 - [ 1 - (4-^DD7xr.ji/7M^) -s-*^^ 




ci 




CI 
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mffiM3 0 4 tmU(D^mz^0, 4 1 -^>$J-)l (83.2 1, 
0.661 mmol)£ffl^, UUit^ (122 mg, 0.315 mmol, 96W ^SM*tLT 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 0.78 (3H, d, J = 6.6 Hz), 0.81 (3H, d, J = 
6.6 Hz), 1.14-1.25 (4H, m), 1.41-1.52 (1H, m), 2.02-2.12 (1H, m), 2.35- 
2.41 (1H, m), 4.51 (1H, dd, J = 11.6, 2.6 Hz), 6.83 (1H, td, J = 9.0, 
4.4 Hz), 6.95-7.00 (1H, m), 7.24 (1H, ddd, J = 8. 9, 5.6, 3.2 Hz), 7.38 
(2H, d, J = 8. 6 Hz), 7.53 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm'': 2962, 2925, 2898, 2861, 1583, 1492, 1465, 1427, 1394, 

1315, 1278, 1247, 1211, 1176, 1147, 1081, 1014. 

mp: 79-80 <C. 

MS m/z: 387 (M + +H). 

Anal, calcd for C 19 H 21 C1F 2 0jS: C, 58.98; H, 5.47: CI, 9.16; F, 9.82; S, 
8.29. Found: C, 58.92; H, 5.42; CI, 9.28; F, 10.00; S, 8.45. 



MMM 3 2 6: 2 - [1- (4 -?UU7 - 4-^^)1^* 

->;i/] -l, 4-v^;^P^>if> 




CI 



7s)V*~)V*?-)l] -1, 4 -i?7 )ls*n^>-¥> (200 mg, 0.660 

mmol), 3 1 ~^>^/— )V (180 1, 1.32 mmol), y7/^fU> 

hU-n-W*X*7> (163 1, 1.32 mmol) WMt&W) (217 
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mg, 0.561 mmol, 85X) ^fiM*iltffc. 

'H-NMR (400 MHz, CDC1 3 ) 6 : 0.77-0.85 (6H, m), 1.07-1.15 (2H, m), 1.21- 
1.33 (3H, m), 1.98-2.15 (1H, m), 2.39-2.52 (1H, m), 4.44-4.49 (1H, m), 
6.82 (1H, td, J = 8.9, 4.1 Hz), 6.94-7.00 (1H, m), 7. 23-7.26 (1H, m), 
7.38 (2H, d, J = 8. 3 Hz), 7.53 (2H, d, J = 8. 3 Hz). 

IR (ATR) cm" 1 : 2960, 2919, 2873, 1583, 1496, 1473, 1461, 1425, 1394, 

1319, 1278, 1216, 1153, 1083, 1012. 

mp: 56-58 XZ. 

MS ra/z: 387 (M + +H). 

Anal, calcd for C 19 H 21 C1F 2 0 2 S: C, 58.98; H, 5.47; CI, 9.16; F, 9.82; S, 
8.29. Found: C, 58.87; H, 5.55; CI, 9.12; F, 9.93; S, 8.42. 



4 5 : 5-y^D^^-2- (2, 5 - i?7 JVJrU'OV'C )l) g_U 
>?> (At&MA) mis -^Dt/^- 2 - (2, 5 -^-7;i/^-P^>y< 




##0U 5T#Wc2- [ (2, 5-y7MD7x-JW -hHD + y^?- 
)V\ -5-*3 L )V)dVi;> (7.50 g, 31 . 9 mmol) (Dmmtmm (100 ml) mWz. 
ImmmWiT* N-7*D : E7n7 v>-< ^ H (17. 0 g, 95. 7 mmoDRD^M^*© 2 , 

aEUfc«fcM*T?f»ai, £i;fcitlS:£3J5'JLfc. CtlS^flK&^MJ^A* 
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a^h^fyy^- (a^> : »^X^= 1 0 : 1) TiibTmB^tlA 

(3.91 g) zmjkzfmmit^m (3.34g, zmzmtmntLxntc, 

'H-NMR (400 MHz, CDC1 3 ) 5: 6.70 (1H, s), 7.12 (1H, m), 7.24 (1H, m), 

7.39 (1H, m), 8.12 (1H, d, J=8.4Hz), 8.19 (1H, dd, J=2. 0, 8. 4Hz) , 8.77 
(1H, d, J=2.0Hz). 

IR (ATR) cm-': 1676, 1487, 1421, 1311, 1193, 827. 
MS m/z: 392 (M + +H). 

'H-NMR (400 MHz, CDC1 3 ) <5 : 4.52 (2H, s), 7.12 (1H, m), 7.21 (1H, m), 

7.39 (1H, m), 7.94 (1H, dd, J=2.0, 8.0Hz), 8.08 (1H, d, J=8.0Hz), 8.67 
(1H, d, J=2.0Hz). 
MS m/z: 313 (M + +H). 

###| 4 6 : [6- (2, 5-y7MD7i^J^-Jl/) fcf'Jv?>-3- 



##01! 1 5T#<o*l7c2 - [ (2, 5 -i^yjl^-uy^-jV) -kFP + ^f 
M - 5 -*3MUtfU^>(2.64 g, 11.2 ^m\)(DmmCwcM (60 ml) mWz, 

mmmffiT, n-^p^x^->>-t ^ k(6.o g, 33. 6 mmo\)%.z$mmm(D2 , 
2' -T^/tix (2-^^yotr^-- h«j;b) zwz.TMWi>tc a 7mmi&m 




All 



WO 03/055850 



# 



ICT/JP02/13792 



»e>n&»a£&N, n-^^*m75 h(2o ni)fc»#ufc. innsi 

*h USA (4. 59 g, 56 mmol) £*DAT7 Ottl 7P#ra»#Ufc. ft£Pt&, » 

h^77^- (A+it>:ttxfjl/=5 : 1) Tffi^bT^fS<b^% (600 mg, 
18X)£fftttf&S£b-a#fc. . 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.12 (3H, s), 5.19 (2H, s), 7.10 (1H, m), 

7.19 (1H, m), 7.37 (1H, s), 7.88 (1H, dd, J=2.4, 8.0Hz). 8.07 (1H, d, 

J=8.0Hz), 8.62 (1H, d, J=2.4Hz). 

IR (ATR) cm" 1 : 1739, 1678, 1489, 1222, 821. 

MS m/z: 292 (M + +H). 

3 2 7: 2- [ (4-^PD7irW) - (2, 5 ->?:7JM-D !7x 
~)V) -5- [ (4-^nD7iUl/ft) tfUv> 



*tft:*'i7ith l J^A (33 mg, 0.88mmol) ©X^y-JW (15 ml) 

7 STClCfcUU «#bfcrt*e>»*fc [6- (2, 5-y7M07x-JWJI/ 

£x ;ir) tf U 3 ^^;P=T-k^-h (510 mg, 1.75 mmol)<£>x^ 

/-;H#& (10 ml) &ijDx.fc. 30^1^1.^1:. mtTy^-V&Tkm 
m^mxxmWi^wcmL^ cin^rax^;!/ (100 mi) -eattsu sat** 
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nm&mtt^uy (30 mi) izmmis* MT^hux^jsv (270 u\) , 

/^>^*-il/=i7DUF (270 wl) SriPAfco iinsSiT3 BfHNJMfcl/ 
fc. 7K£Jn*.fc&fc:BeB&X3\M/ (60 ml) tiltiU, £:flSft£ifi7KTift 

Z<D&,m&N, N-y/^MM75K (25 ml) KigflgU 4-^DD^> 
if>^^--;K751 mg, 5.3 mmol) £#B6;& U £A (718 mg, 5.2 mmol) £^3?t 

i^h^t»p^.t6 ottmrill^i/fc. sjfofc^MS-ejftsai&fc:, >>x^;u 

X-x;P (80 ml) £Jn*., ^n^7Kigaf0^7KT^o^o WM^M?^ 

=Mt> : Pmx^;i/=10:1) fcttU glBA^* (237 mg, 27*) ^e6@*iL 

'H-NMR (400 MHz, CDC1 3 ) <5 : 3.99 (2H, s), 5.81 (1H, s), 6.90 (2H, m), 
7.15 (2H, d, J=8. 8Hz), 7.16 (2H, d, J=8.8Hz), 7.19 (4H, d, J=8. 8Hz), 
7.20 (1H, d, J=7.6Hz), 7.380H, m), 7.49 (1H, dd, J=2.0, 7.6Hz), 8.38 
(1H, br). 

IR (ATR) cm" 1 : 1473, 1385, 1092, 1010, 814. 
mp: 87-88 t:. 

3 2 8: 2 - [ (4-^DD7x-;M;^-;i/) - (2, 
nyx.-)l) ^J-M -5 - [ (4-^dd7xzMM^) fcTU 
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2- [ (4-!?DD7irjW) - (2, 5-/7MD7X-JW 
-5- [ (4-^DD7x-JW) ^^;H t£U5>>(75 mg, 0. 15 mmol) 
37/— ;U (6.0 ml) tt'J ^x>^7NT> : E-^AE37K?a^ (30 mg) 

£iD7t, 3 0 %i&^fc7M?i7K (3 ml) &flfl*T, 2 2^^Lfc. SJfc&KSE 

7^-(2% MeOH/CHCl s )T»i4UT«IH^b^1!!I (70 mg, 62X) £*S££M*il£: IT 

'H-NMR (400 MHz, CDC1 3 ) (5: 4.29 (2H, s), 5.91 (1H, s), 6.90-7.08 (2H, 
m), 7.39 (2H, dd, J=1.6, 6.8 Hz), 7.45 (2H, dd, J=1.6, 6.8 Hz), 7.51 (2H, 
d, J=8. 8 Hz), 7.55 (2H, d, J=8.8 Hz), 7.60 (1H, d, J=8. 0 Hz), 7.65 (1H, 
dd, J=2.4, 8.0 Hz), 7.91 (1H, m), 8.23 (1H, s). 
1R (ATR) cm-': 1495, 1322, 1149, 1087, 615. 
mp: 186-187 *C. 
MS m/z: 568 (M + +H). 

Anal, calcd for C 25 H 17 C1 2 F 2 N0 4 S 2 : C, 52.82*; H, 3.01%; N, 2.46$; S, 11.28%; 
CI. 12.47%; F, 6.68%. Found: C, 52.88%; H, 3.10%; N, 2.633!; S, 11.38%; 
CI, 12.40%; F, 6.83%. 

##0"J 4 7 : 2 - [ (2, 5 - V7)l3ru 7 xXJIO -hFD^y/^] -5 
- (1, 3-mV7>-2-f;l/) tf'Jv> 



###J4 5Tf#e>n*:5 -^ot^fJI/- 2 - (2, 5 - v^;u^-D^>y< 

;i/) tf'J> ? > Oft^A) (3.91 g, 10 mmoDCDt? U J?>»*(60 ml) KX3 1 1/> 
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^iJn-;K6.2 g, 100 minol)£JD*T90TCTiDaftL&;i&*£> 1 7 P#Hit#L£. 

^^m±h'J^A(190 mg, 5 mmol) ^Sk&TJn&T* liaCT lP#P B 1J£#bfco 
D?h^77^- (^\*lJ-> : »8i^= 5:1-1:1) Tr*f Ml^xmt^t 

^ci.52 g, 52 %)^m^mntvxntzo 

■H-NMR (400 MHz, CDC1 3 ) 6: 4.0-4.2 (4H, m), 5.84 (1H, s), 6.10 (1H, s), 
6.91 (1H, m), 6.99 (1H, m), 7.09 (1H, m), 7.26 (1H, d, J=8.0Hz), 7.76 
(1H, dd. J=2.0, 8.0Hz), 8.64 (1H, d, J=2.0Hz). 
IR (ATR) cm" 1 : 1489, 1086, 1026, 818, 715. 
MS m/z: 294 (M + +H). 

mWM 3 2 9: 2- [ (4 - 2 UU7 ^-)l?-jr) - (2, 5-y7j^D7i 

x;io 2L£ik3 -5- (l, 3-mv7>-2--f^) tfU^> 



^StUB^T, 2- [ (2, 5-y7MD7i-JW -hHD+y/^H - 
5- (1, 3-^V7>-2-'fJW fcf'Jv?> (1.52 g, 5.2 mmol)c^)^k 
;*^U>*§S&(30 ml) Idft^TK: h 'JX^75 Xl.08 ml, 7. 8 mmol). 
XM^1/ = ^0'J K(0. 52 ml, 6.8 ninol) £J0*TMT 3l$rafl|#bfc. tS 
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J»at*5?^^-;W*;PA7'S H(30 nl)fc##U ^an^>izf>3^-;K901 mg, 
6.2 mmolh iStK* U ^ AO. 08 g, 7. 8 mmol) £#P^T60t:T 3 P#&aig# bfco 

^□-7h^77>f- (^\^1i-> : @fc&X3\M/= 5 : 1) T?«f«!bT«SHfl:^» 
(1.56 g, 71 X)£&6$Mfca£L,Tl§£. 

'H-NMR (400 MHz, CDC 1 3 ) 6 : 4.0-4.15 (4H, m), 5.84 (1H, s), 5.92 (1H, s) , 
6.85-6.96 (2H, m), 7.19 (2H, d, J=8.8Hz), 7.25 (2H, d, J=8.8Hz), 7.43 
(1H, d, J=8. 0Hz), 7.43 (1H, m), 7.77 (1H, dd, J=2. 0, 8.0Hz), 8.70 (1H, d, 
J=2.0Hz). 

IR (ATR) cm" 1 : 1489, 1475, 1091, 814. 

mp: 70-73 "C. 

MS m/z: 420 (M 4 +H). 

nmm 3 3 0 : 2- [ (4-^DD7x-;^;l/^^) - (2, 5->*7;M- 
D7ir» *3-)V\ -5- (1. 3-^V7>-2-f^) bf'J> ? > 



2- [ (4-i7DD7i-m) - (2, 5-^7MD7i-A) 

-5- (1, 3-> ? ^-^V^>-2 — T;i/) tfU>?> (1.54 g, 3.67 mmol)©* 

(30mi) mmz, ^uy^^y^-^AEiTianti (150 mg) 
zo%m&itikm* (15 mi) £*d*.t, 2 4b#f^^l^, Kiif 
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tc:, ?M^x^y-jw^™bUT, mmttsM (1.22 g, im*m&wvtWn 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 4.02-4.10 (4H, m) , 5.85 (1H, s), 5.97 (1H, 
s), 6.91 (1H, m), 6.96 (1H, m), 7.38 (2H, d, J=8.4Hz), 7.53 (2H, d, 
J=8.4Hz), 7.63 (1H, d, J = 7.6Hz), 7.82 (1H, d, J=8. OHz), 7.94 (1H, m), 
8.67 (1H, br-s). 

IR (ATR) cm" 1 : 1488, 1319, 1232, 1149, 823. 
mp: 167-168 *C. 
MS m/z: 452 (M + +H). 

FAB-MS: 452.0544 (Calcd for C 2I H I7 C1F 2 N0 4 S: 452.0535). 

mMM 3 3 1: 2- [ (4-^PP7x^X;i/^-;i/) - (2, 5- ¥7)1* 
D7i^) ^)V\ - 5- (bh'D^r^^) tf'j> ? > 



2- [ (4-^DD7x'MM^) - (2, 5 -^7)1*07 x.~M * 

- 5- (i, 3-zs**V7>-2 — nv) eu^> (295 mg, 0.54 

mmol) <D 1 , 4 - v^+tf- >»« (30 ml) IC 1 Mfei&m. (30 ml) ^llP^T^T 1 

$M£X^/-;K10 ml) lzmffiLT*lfcl : *mit*'ym-}- h U -2 A (10 mg, 
0.27 mmol)£jQAT 1 mmmW^fc B 7j<£iD*-. ^^^^x^;H-Ttttti L 
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y-;i//^DD*;l/A)T?»«UT«IIH^«J(205 ng, 93 %) ££N*H£ bTffc. 
'H-NMR (400 MHz, CDC 1 3 ) 6: 4.74 (2H, s), 5.94 (1H, s), 6.91 (1H, m), 
6.99 (1H, m), 7.38 (2H, d, J=8.4Hz), 7.53 (2H, d, J=8.4Hz), 7.62 (1H, d, 
J=8.0Hz), 7.76 (1H, dd, J=2. 0, 8.0Hz), 7.98 (1H, m), 8.58 (1H, d, 
J=2.0Hz). 

IR (ATR) cm-': 3410, 1489, 1321, 1240, 1147, 1012, 818. 
mp: 151-152 "C. 
MS m/z: 410 (M + +H). 

FAB-MS: 410.0444 (Calcd for C 19 H I5 C1F 2 N0 3 S: 410.0429). 

mmm 332: 3- [6- [ (4-^pd7xzw^) - (2, 5-^ 



^3 3 0THWc2- [ (4-^DO^ni-;i/7,;U^-;W) - (2, 5- 

V7)V3ru7 - 5- (1, 3-^^-^v^>-2 — r;w) tf'J 

->*> (212 mg, 0.47 mmoOcO 1 , 4 - (10 ml) \Z 1 M^U^dO 

mm:*?- b zf\L Ko^^>(15 mDlC^LT^m^amT, b >) 7 x.-)V*X 
-&7-iJ7 i >B%t*3 L )l<(m mg, 0.56 mmol) £flnx.T 1 7NFF B Uf#Lfco 



0 
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•*-> : mm^)^=5 : Drmmi'Tmmit^dSl mg, 86 %)&ftVt£ktL 

'H-NMR (400 MHz, CDC1 3 ) <5 : 3.80 (3H, s), 5.94 (1H, s), 6.50 (1H, d, 

J=16.0Hz), 6.91 (1H, m), 6.99 (1H, m), 7.38 (2H, d, J=8.8Hz), 7.53 (2H, 

d, J=8.8Hz), 7.63 (1H, d, J=8.0Hz), 7.63 (1H, d, J = 16.0Hz), 7.84 (1H, dd, 

J=2.0, 8.0Hz), 7.98 (1H, m), 8.70 (1H, d, J=2.0Hz). 

IR (ATR) cm' 1 : 1710, 1496, 1389, 1327, 1149, 1084, 816, 760. 

mp: 145-146 V,. 

MS m/z: 464 (M + +H). 

3 3 3: 3- [6- [ (4-?un7x.-)lX)lfc~)l) - (2, 



3- [6- [ (4-^n0 7i-KMZiW - (2, 5-^7MD7i- 

M tru> ? >- 3 --r;n r^u;^*^ (160 mg, o.34mmoi)£x 

tt 2 4mmmis<mftisfz. ^m^^i,rcmz. m&ym^vr^ its 

yUijWnYh^77^-W> : KilfJN5 : 1 ) Tiff M LT^iB 
it-SWiM mg, 58 tVTmc 

'H-NMR (400 MHz, CDC 1 3 ) 6 : 2.63 (2H, t, J=7.6Hz), 2.95 (2H, t, J=7.6Hz), 
3.65 (3H, s), 5.89 (1H, s), 6.90 (1H, m), 6.97 (1H, m), 7.36 (2H, d, 
J=8. 4Hz), 7.53 (2H, d, J=8.4Hz), 7.55 (2H, m), 8.00 (1H, m), 8.45 (1H, d, 
J=1.6Hz). 



0 
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IR (ATR) cm- 1 : 1731, 1489, 1319, 1225, 1147, 821. 
mp: 121-123 t:. 
MS m/z: 466 (MHH). 

mfc&l 3 3 4: 3- [6- [ ( 4 - jr u U V x.-)V7>)V'fc—)V) z (2, 



0 




3- [6- [ (4-^DD7i-MM-;W - (2, 5-i?7WD7i- 
fcfU V>- 3 --OH yatf^>M^^;U (92 mg, 0.20mmol)£ 
fb7kHn77>(5 iil)lC»i)?U, 7K^ft:U^A(23 mg, 0. 5 mmol) ©7KJ8 
?S(3 ml)*iin*T2l$ra*#l,fc. RjSfcfclomBfczK*:^ U #A£Jn*&& 

*S"?AT*£«L&&K:, »ffiT»«bT»S*»fc- £n£x*/-;kfct>*S 
SfbUT«l3^<»(67 mg, 75 X) <h bTt#7c. 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.69 (2H, t, J=7.6Hz), 2.96 (2H, t, J=7.6Hz), 
5.92 (1H, s), 6.90 (1H, m), 6.98 (1H, m), 7.36 (2H, d, J=8.4Hz), 7.52 
(2H, d, J=8.4Hz), 7.56 (2H, m), 7.99 (1H, m), 8.47 (1H, d, J=2.4Hz). 
IR (ATR) cm" 1 : 1704, 1489, 1309, 1216, 1149, 1081, 827. 
mp: 158-160 t:. 
MS m/z: 452 (M*+H). 

Anal, calcd for C 21 H 16 C1F 2 N0 4 S: C, 55.82$; H, 3.57$; N, 3.10$; S, 7.10$; 
CI, 7.85$; F, 8.41$. Found: C, 55.70$; H, 3.75$; N, 3.19$; S, 7.12$; CI, 
8.64$; F, 8.11$. 
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mffiM 3 3 5: [6- [ (4-^an7xr:JW^l/) - (2, 5-z^y)l 



HSS#!)3 3 0Tf#e>nfc2 - [ (4-7nD7i-JWM'JV) - (2, 5- 
y7Mn7i^W -5- (l, 3 ->^^-^y^>- 2 --r;u) fcf'J 

v?> (602 mg, 1.3 mmol)<Z> 1 , 4 - v^^it (30 ml) \Z 1 (30 

Id, MffiTMLT8IM£#7Co uM->UAWD7hy , 77^ C\3rit 
>:K^X^=5 : 1) -e*fi^LT^fe^#l(530 mg, 98*) ££WH £ LT 

'H-NMR (400 MHz, CDC1 3 ) 6: 6.01 (1H, s), 6.94 (1H, m), 7.01 (1H, m), 
7.40 (2H, d, J=8.4Hz), 7.54 (2H, d, J=8.4Hz), 7.81 (1H, d, J=8.4Hz), 
7.97 (1H, m), 8.20 (1H, dd, J=2.0, 8. 4Hz), 9.05 (1H, d, J=2.0Hz), 10.12 
(1H, s). 

IR (ATR) cm"': 1708, 1489, 1376, 1322, 1151, 1117, 756. 

3 3 6: 2 - [ (4-^DD7x-MJ^^) - (2, b--Jy)V^ 
□ 7x^) -5- (H^'Jy>-l — <)V*?-)l) e'J^> 



0 
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F 



F 



CI 



[6- [ (4-^OD7irKJl'») - (2, 5 -i/7)U-U7 x.-)l) 
try 3 — r;H ^WrtF (82 mg, 0.2 mmoDttr^y >?> 

(40 At 1, 0.4 ninol) ^U>»ifc (5 ml) tC^TB£B£ (23 m 1, 0.4 mmol), 

HJ7^h^>7*fNfc^^MJ^A(85 mg, 0.4 mmol) SriB^T. mmmfr 

^i?x^;i/=i : i)T*if$SbT, x^y-;i/^e»^^^L^ie^^(89 mg, 

93 X) 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.5-1.6 (6H, m) , 2.3-2.4 (4H, m), 3.45 (2H, 
s), 5.91 (1H, s), 6.90 (1H, m), 6.98 (1H, m), 7.35 (2H, d, J=8.4Hz), 
7.52 (2H, d, J=8.4Hz), 7.53 (1H, m), 7.7 (1H, br), 8.02 (1H, m), 8.49 
(1H, d, J=2.4Hz). 

IR (ATR) cm"': 1583, 1487, 1321, 1149, 827, 725. 
mp: 113-114 "C. 
MS m/z: 477 (M + +H). 

Anal, calcd for C 24 H 23 C1F 2 N 2 0 2 S: C, 60. 44%; H, 4.86%; N, 5.87%; S, 6.72%; 
CI, 7.43%; F, 7.97%. Found: C, 59.87%; H, 4.81%; N, 5.83%; S, 6.875S; CI, 
7.55%; F, 8.02%. 

mffiM 3 3 7: 4- [ [6- [ (4-77dp7xx;ptji^x;u) - (2, 5- 
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F 



CI 



3 3 5 T# b tltz [6- [ (4-^PD7xz;WM-;W - (2, 5 
-y7MD7i^) *?-)V\ tf U 3--T;H ^WfkH (82 mg, 

0. 2 mmol) t^Uzl^U >(35 jil, 0. 4 mmol) comt*?- V >mWt (5 ml) Id^jfiT 
ftgfe(23Atl, 0.4 mmol), h U T-fe h * v-TKfNfctfc^fjf ^ h U £ A (85 mg, 0.4 

■7h7/^^^-(/\^ij-> : »»x^;w= l : Dt-flStT, x*/-;i^5i!g 

fUfcLMfBfl^tlOO mg, 94 X) 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.4 (4H, m), 3.49 (2H, s), 3.6 (4H, m), 5.92 
(1H, s), 6.90 (1H, m), 6.98 (1H, m), 7.36 (2H, d, J=8.4Hz), 7.53 (2H, d, 
J=8.4Hz), 7.57 (1H, d, J=8.0Hz), 7.71 (1H, br-d, J=8.0Hz), 8.02 (1H, m), 
8.53 (1H, d, J=2.0Hz). 

IR (ATR) cm" 1 : 1583, 1484, 1321, 1 149, 1116, 827, 725. 
mp: 120-121 V. 
MS m/z: 479 (M*+H) . 

Anal, calcd for C 22 H 2I C1F 2 N 2 0 3 S: C, 57.68%; H, 4.42%; N, 5.85%; S, 6.70%; 
CI, 7.40%; F, 7.93%. Found: C, 57.41%; H, 4.43%; N, 5.90%; S, 6.82%; CI, 
7.52%; F, 7.91%. 

mmm 3 3 8: [6- [ (4-^DQ7x^Mz;i/) - (2, 5-z^y)V 
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mtl&M3 3 5THf>nfc C6- [ (4-^DD7i-KW-JW - (2, 5 

-y7MD7x-;p) eus?>-3 — r;n *;w^ftH (no mg, 

0.27 mnol)© t - ^ / (3. 0 ml) C 2 -*3\M/- 2 -^x>(143m 1, 
1.35 mmol) £iJD*.fc. H ©i^iSifctCU tK^^ h U # A (32.4 mg, 0.27 

mmol)(7)7K^^(0. 6 ml) Sim*., £ £> Km&fft®^ h U "7 A (98 mg, 1.08 mmol)£ 
flD^T* 2R#ra«#U&. fcfomiZTkM ml) tmMU ml)£JjrJAT, ^n^rg^ 

(71 mg, 62 %)£M££HKIi<>:UT#7Co 

'H-NMR (400 MHz, CDC1 3 ) <5 : 6.03 (1H, s) , 6.96 (1H, m), 7.03 (1H, m), 

7.42 (2H, d, J=8.4Hz), 7.56 (2H, d, J=8.4Hz), 7.73 (1H, d, J=8.4Hz), 

7.97 (1H, m), 8.35 (1H, dd, J=2.0, 8.4 Hz), 9.20 (1H, d, J=2.0Hz). 

IR (ATR) cm' 1 : 1685, 1596, 1498, 1322, 1153, 1085, 754. 

mp: >230 t:. 

MS m/z: 424(M 4 +H). 

Anal, calcd for C 19 H I2 C1F 2 N0 4 S: C, 53. 84$; H, 2.85%; N, 3.30%; S, 7.57%; 
CI, 8.37%; F, 8.97%. Found: C, 53.47%; H, 2.81%; N, 3.46%; S, 7.65%; CI, 
S.4SS: F, 9.00%. 

m&M 3 3 9: 3- [ (4-^DD7x^jl/7M-;i/) - (2, 5-y7M 
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MMM 14 1 Trfl £ txfc 3 — [ (4-^nn7xrMM^) - (2, 5- 
y7M07xzW tfUv> (162 ng. 0.427 mmol) (Dmt^^U > 

(15 ml) tC, 3 -^DD5i^S#^(81 mg, 0. 47 mmol) £SD^T24P#^J»#L7~o 

U^y^^OT H^^7^-(^x^^)(C#L^IS^%(68 mg, 40 %) 

'H-NMR (400 MHz, CDC1 3 ) 6 : 5.58 (1H, s) , 6.95 (1H, m), 7.03 (1H, m), 
7.29 (1H, dd, J=6. 6, 8.0Hz), 7.42 (2H, d, J=8. 6Hz), 7.57 (1H, d, 
J=8. 0Hz), 7.62 (2H, d, J=8.4Hz), 7. 66 (1H, m), 8.10 (1H, d, J=6. 6Hz), 
8.29 (1H, s). 

IR (ATR) cm" 1 : 1573, 1492, 1438, 1329, 1248, 1151, 1081, 820. 
mp: 183-184 t:. 
MS m/z: 396(M + +H). 

Anal, calcd for C 18 H I2 C1F 2 N0 3 S: C, 54. 62$; H, 3.06%; N, 3.54%; S, 8. 10%; 
CI, 8. 96%; F, 9.60%. Found; C, 54.19%: H, 2.99%; N, 3.67%; S, 8. 27%: CI, 
8.92%; F, 9.53%. 

mmm 340 : 4- [ (4-70071-^^) - (2, 
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F 




CI 



Mti&ffl 14 2 T?# tlfz 4 — [ (4-^Pn7xZMMrjl/) - (2, 5- 
«/7WD7i^) tTU^> (221 mg, 0. 58 mmol) (Al&'fb* 1/ > 

(20 ml) 3 -^□□3§^m#^(100 mg, 0. 58 mmol) &1mz.T20mfflmW Lfco 

mi 7)wu^ h tf?7 j -mm^Mtzttummt&wdM mg, so %)£?# 

'H-NMR (400 MHz, CDC 1 3 ) 5: 5.62 (1H, s), 6.97 (1H, m), 7.06 (1H, m), 

7.42 (2H, d, J=7.2Hz), 7.44 (2H, d, J=8.8Hz), 7.60 (2H, d, J=8. 8Hz), 

7.68 (1H, m), 8. 17 (2H, d, J=7. 2Hz). 

IR (ATR) cm"': 1479, 1322, 1263, 1 149, 1081, 813. 

mp: 211-212 <C. 

MS m/z: 396(M + +H). 

Anal, calcd for C 18 H I2 C1F 2 N0 3 S: C, 54.62%; H, 3. 06515; N, 3.54%; S, 8.10%; 
CI, 8.96%; F, 9.60%. Found: C, 54.19%; H, 2.92%; N, 3.65%; S, 8.26%; CI, 
8.99%; F, 9.61%. 

4 8 : 3 -^pp-4- [ (2, 5-y7MD7i^JI/) -bh'D^y 




ci 



OH 
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^y^n^75>(1.4 ml, 10 mraoDOT- t H077>»«c(14 mlMc, 
n-7*^;UU^^7A(6. 3 ml, 1 . 59M^\+1t >*§?&) £ - 78t:TiQ7tT10#P ( fllg# 
L/fetfI3-^DDtfUy>(1.13 g, 10 mmoD^rlJP^feo 30^r^^tC2, 5- 
y7;^P^>X7^rtK(1.09 ml, 10 mmol) 1C 0t: 

5P;K80 mOT^-IRLfeo W$£B£3X«9, tS?D^ii7jcT^L,fc:^t^Lfco 

LT, ^1^1^5(1.33 g, 52 %) £#£o 

■H-NMR (400 MHz, CDC1 3 ) <5 : 4.87 (1H, br), 6.26 (1H, s), 6.90-7.02 (3H, 
m), 7.58 (1H, d, J=4. 8 Hz), 8.47 (1H, s), 8.48 (1H, d, J =4. 8 Hz). 
IR (ATR) cm" 1 : 3178, 1592, 1490, 1174, 1039. 
mp: 169-170 V,. 
MS m/z: 255(M + ). 

###| 4 9 : 2, 5-v^aa-4-[(2, 5-y7MD7x^) -kH 




XI. 4 ml, 10 mmol) (D-x h ^ t H □ 7 ^ >?g?&(14 mlMc 
n -^;i/U^ r >A(6.3 ml, 1. 59M^\^^>^^) £ - 78'CTJn AT10#Pellf# 
Ltcmz2, 5 PD tfU vXl.48 g, 10 mmol) £j!jn*-£ 0 ZOftmmz 2 , 
5 -y7Mo^>X7Jl'Tt H(l. 09 ml, 10 mmol) SrJJDAT. ^^?H0t:*Tr 

mx^;K80 mDT^IRb^. gSfD^^7K-e^# Vtcmz$L®k u 
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3>IT, «IB^*(1.93 g, 67 X)*»3fc. 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.64 (1H, d, J=4. 0 Hz), 6.28 (1H, d, 1=4.0 
Hz), 6.89 (1H, m), 7.02 (2H, m), 7.64 (1H, s), 8.30 (1H, s) . 
IR (ATR) cm"': 3226, 1579, 1492, 1243, 1110, 1062. 
mp: 160-161 *C. 
MS m/z: 289 (M + ). 

mMM 3 4 1: 3-/7PP-4- [ (4-^DD7i^ft) - (2, 5->? 



###14 8T#^nfc3-^Dn-4- [ (2, 5-y7JI/tD7x^l/) - 1 
HD^y^fJH tf'J> ? > (511 mg, 2.0 mmol) IblAiktt—fr (3.0 ml) \zm 
MLfcmz, ISIi©y/^^A7$ K£iJP*. 1 7 l$l8HtH*L&. 

i:©M^y/^*M75 H (10 ml) KJ8#U 4-^n^>Wt 
— ;K375 mg, 2.6 mmol) tM*'J9A (414 mg, 3 mmol) &^*l?HMTin^. 

U ffiEETmmisfc. lS^->'J*7 f J^D-7h^77^- (A^it> : Six 
3\M/=8:1) Uftfc&fo (196 mg, 26 X) SrHttt L,T#&, 

'H-NMR (400 MHz, CDC 1 3 ) 6: 6.07 (1H, s), 6.95-7.08 (2H, m), 7.18 (1H, 
m), 7.23 (2H, d, J=8. 8 Hz), 7.26 (2H, d, J=8. 8 Hz), 7.58 (1H, d, J=5. 2 
Hz), 8.51 (1H, d, J=5.2Hz), 8.58 (1H, s). 




ci 
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1R (ATR) cm' 1 : 1577, 1473, 121 1, 1089, 1012, 817. 

mp: 70-72 t:. 

MS m/z: 382 (M + +l). 

mt&M 3 4 2: 2, 5-v?j7DP-4-[ (4-^Dn7i-m) - (2, 



###14 9T#^n7c 2 , 5-5/^DO-4- [ (2, 5 - iS7)[,jrn 

)V) -kh'P^y^^H tTUvXSSO rag, 2. 0 mmol) ^mt^^T-lV (3.0 

ml) Kigfi?b7c&^ MIKDy^fJWATS 7 fl#P B l}ft#L£ 0 

^0M^y^f;^A7$H (10 ml) Ki§fi?u 4 a n^>-tf>^^- 
-;K375 mg, 2.6 mmol) hm.m.ft U # A (414 mg, 3 mmol) ^r^^#HM.TjbD^ 
T5 CCT1 7P#P^J*#b7c 0 J!xJ&^£^&i;T^£Pf£K, >>X5P;i/X-^-;i/ 
(60 ml)£Jjn;L, ^tl^7jc<h^P^m7KT^-o7 v c 0 ^S^^T^^^^A-e 
H&*£U MiETMb^o M^yUAWD?h^77^- C\*+h> : X 
-^=10:1) iCttb, mmk&W (484 mg, 58 X) &mW£ LTf#7t„ 
'H-NMR (400 MHz, CDC1 3 ) <5 : 5.96 (1H, s), 6.95-7.04 (2H, m), 7.01 (1H, 
m), 7.23 (2H, d, J=8. 8 Hz), 7.26 (2H, d, J=8. 8 Hz), 7.54 (1H, s), 8.33 
(1H, s). 

IR (ATR) cm"': 1570, 1495, 1473, 1326, 1207, 1090, 1012, 816. 
mp: 128-129 "C. 




CI. 
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MS m/z: 416 (MHl). 

3 4 3: 3 -^PD-4- [ (4-^DD7x^XM-J0 - (2, 




WJ3 4 lt?He.nfc3-^DP-4- [ (4-^DD7xrjl/ft) - (2, 
5->?7MD7xr;W hf U (122 mg, 0.32 mmol) (£>^ ? 7 

(12 mi) mwz. -t^^y^ym^ry^-^^m^m (60 mg) srfln*., 3 
o%mm4t7km7k (6 mi) ^jjpat, 2 4P#fiim#L*io mmx-^jwrnffivtc 

$ j-)ifrt>m§k\tvx. mzit^tfo (103 mg, n%)*m&w\£MktvTmc B 

'H-NMR (400 MHz, CDCl 3 ) <5 : 6.23 (1H, s), 6.94 (1H, m) , 7.06 (1H, m), 
7.41 (2H, d, J=8.0 Hz), 7.53 (1H, m), 7.59 (2H, d, J=8. 0 Hz), 8.11 (1H, 
d, J=5.2 Hz), 8.55 (1H, s), 8.60 (1H, d, J=5. 2 Hz). 
IR (ATR) cm-': 1577, 1490, 1321, 1311, 1 151, 1083, 821. 
mp: 160-161 t:. 
!6 m/z: 414(M + +H). 

Aaai. calcd for C 18 H U C1 2 F 2 N0 2 S: C, 52. 19%; H, 2.68%; N, 3. 38%; S, 7.74%; 
CI, 17.12%; F, 9.17%. Found: C, 52.17%; H, 2.69%; N, 3.44%; S, 7.96%; CI, 
17.12%; F, 9.00%. 



m$&&\ 3 4 4: 3-^DD-4- [ ( 4 - ^ □ P 7 m — )VX )V7 A ^ A) ~ (2, 



S-y7MQ7xZ» gJJjf 
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HJfi#J3 4 lT?&e>ftfc3-#DO-4- [ (4-^DD7i-JW) - (2, 
5-^7M07i-;i/) *3\H/] tf'J^>(75 mg, 0.20 mmol) <DMit^^ V > 
(10 ml) jSJSfc. 3 (33 mg, 0.20 mmol) tK^T3 

+r> : MX^;U= 3 : 1) iz£iommi>T. m&4t&V>) (48 mg, 60*) £^7 
^fW-l^ift (1:1) tlT#fe. 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 5.53 (1/2H, s), 5.66 (1/2H, s) , 6.83 (1/2H, 
s), 6.95-7.08 (3/2H, m), 7.23 (1/2H, m), 7.25 (1H, d, J=8.4 Hz), 7.26 
(1H, d, J=8.4 Hz), 7.34 (1H, d, J=8.4 Hz), 7.36 (1H, d, J=8.4 Hz), 7.37 
(1/2H, m), 7.76 (1/2H, d, J=5. 2 Hz), 7.98 (1/2H, d, J=5.2 Hz), 8.47 
(1/2H, s), 8.56 (1/2H, d, J=5. 2 Hz), 8.60 (1/2H, s), 8.61 (1/2H, d, 
J=5. 2 Hz). 

IR (ATR) cm" 1 : 1577, 1490, 1396, 1168, 1049, 1033, 817. 
MS m/z: 398 (M + +H). 

FAB-MS: 397.9992 (Calcd for C I8 H I2 C1 2 F 2 N0S: 397.9985). 

MffiM 3 4 5: 2, 5->^DP-4-[ (4-^DD7i^^^) - 
(2, 5-y7MD7x^) *?-)V\ QL2> 0- 5 ?KfP^ 
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mWM3 4 2 T'm*>nrc2, 5-y^DD-4- [ (4-^P07i-W) 
- (2, 5-y7MD7i-il') tfUi^> (60 mg, 0.14 mmol)(D& 

it^^U> (3.0 ml) jgiRK:. 3-^ODil^m#^ (62 mg, 0.36 mmol) ^rjfjp 

7h^77^~ (^\=Hi-> : lt^X3Mk= 5 : 1) ^ctDffiMbT, ^+r>^ 
^^^IkLT^te^^ (55 mg, 88 *)£#£:. 

'H-NMR (400 MHz, CDC 1 3 ) 5: 6.15 (1H, s), 6.93 (1H, m) , 7.05 (1H, m), 
7.44 (2H, d, J=8. 8 Hz), 7.50 (1H, m), 7.59 (2H, d, J=8.8 Hz), 8.13 (1H, 
s), 8.55 (1H, s), 8.33 (1H, s) . 

IR (ATR) cm"': 1569, 1492, 1321, 1147, 1118, 1083, 821. 
mp: 147-148 "C. 
MS m/z: 448(M + +H). 

Anal, calcd for C I8 H 10 C1 3 F 2 N0 2 S, 0. 5H 2 0: C, 47. 23515 ; H, 2. 425K ; N, 3.06*; S, 
7.01*; CI, 23.24*; F, 8. 30*. Found: C, 47.25*; H, 2.24*; N, 3.21*; S, 
7.19*; CI, 23.25*; F, 8.32*. 

FAB-MS; 447.9572 (Calcd for C^H.^^F^S: 447.9544). 

mmm 3 4 e ■. 4- [ 5 4 - [ (4-^DD7i^ft) - (2, 
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CI 



"XX 




CI 



MMM3 4 2Tf#£>n7c2, 5-y^DD-4- [ (4-^Dn7iZJW) 
- (2, 5 -i?7)V*U 7i-iW H'JyXlOO mg, 0. 24 mmol) .h^E 

;W*U>(200 /il)©l, 4-zS**V> (1.0 ml) ^£^§?B^TlO(rCT 
2 0Mil#bfc. M*T??fr*P«, KKX^;K40 ml)TifHRbfc&£, 

^^0*^07^77^- : »?JH5 : 1) ICcfcD 

ttfil/T, i£fBfl^#J (100 mg, 89 X) SifltflfcHt LT&fc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 3.48 (4H, m) , 3.82 (4H, a), 6.00 (1H, s), 

6.94 (1H, s), 6.94-7.04 (2H, m), 7.09 (1H, m), 7.23 (2H, d, J=8. 4 Hz), 

7.24 (2H, d, J=8.4 Hz), 8. 12 (1H, s). 

MS m/z: 467(M + +H). 

H»J 3 4 7: 4- [5 -^PP-4 - [ ( 4 - g □ n 7 - 



4- [5-^on-4- [ (4-^D07iz;i/ft) - (2, 5-i^y)l^ru 

7x-;W tf U > J >- 2 — r;M ; E;U^ i J> (90 mg, 0. 19mmol)(Z>* 

(12 ml) igi&K, -fc^E'J ^>^7nT > ; er.^ AE97KfD#j (60 mg) & 
SPA, 3 0 XgftfcTK** (6 ml) £flD;LT, 8l3raft#Lfc. S^X^T^ 




CI v 
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x^y-M^^ikbT, acfafl^fc (so nig, m)&m&&w.M*£VT'&fco 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 3.54 (4H, m), 3.84 (4H, in), 6.12 (1H, s), 

6.90 (1H, m), 7.02 (1H, m), 7.42 (2H, d, J=8.4 Hz), 7.45 (1H, s), 

7.46 0H, m), 7.58 (2H, d, J=8.4Hz), 8.06 (1H, s). 

IR (ATR) cm" 1 : 1585, 1494, 1475, 1317, 1240, 1145, 1091, 831. 

mp: 180-181 *C. 

MS m/z: 499(M 4 +H). 

Anal, calcd for C„H 18 Cl,F,NjO,S: C, 52.92%; H, 3.63%; N, 5.61%; S, 6.42%; 
CI, 14.20%; F, 7.61%. Found: C, 52. 68%; H, 3.56%; N, 5.69%; S, 6.70%; CI, 
14.32%; F, 7.97%. 



MMM 3 4 8: 4- [2 - [5-^PD-4- [ ( 4 - g D □ 7 xnjl/^) - 
(2, 5-^7MD7i^) *=5-M hf'J^>- 2--T;U] 7$7X^] 




H»J3 4 27?%t>tltc2, 5-y^DP-4- [ (4-^DD7irJW) 
- (2, 5-^7MD7xrjW £U5» (100 mg, 0. 24mmol)<h4 

>J >I^7 5 X200 tfDOl, 4->?^^it> (1.0 ml) 

^niamTioo , c-e2 bpjj«#u&. ifistft^. p®?x^;K40 ihOt^ir 
bTM^ttrc. :n*y'j*WD7h^7^- (3%^^y-;i// ^ 

450 



WO 03/055850 



ICT/JP02/13792 



pa*;Ui>) KiOttSILT, m&4£G® (12 mg, 10 %) ^m^m^t UTftfc. 
'H-NMR (400 MHz, CDC1 3 ) 6: 2.42 (4H, m), 2.54 (2H, d, J=6. 0 Hz), 3.27 
(2H, q, J=6.0 Hz), 3.67 (4H, m), 5.12 (br, 1H), 5.90 (1H, s), 6.61 (1H, 
s), 6.86-7.0 (2H, m) , 7.06 (1H, m) , 7.15 (2H, d, J=8.4Hz), 7.16 (2H, d, 
J=8.4 Hz), 7.95 (1H, s). 
MS m/z: 510 (MHH). 

mtfam 3 4 9: 4- [2- [5 -^PP-4- [ ( 4 - g □ P 7 xTJkXjk^ 

- (2, 5-^7Mn7x3) tfu> ? >- 2 -^rjio 7s;x 



4- [2- [5-^no-4- [ (4-^DD7iZ;W) - (2, 5-^7 

md7i^) *^;i/l tfu> j >- 2 — r;w 7^/x^;n ^e;m*u> (n 

mg, 0.032 mo\)(D*# S—)l> (12 ml) MetC, t^EUyf^AT^-^A 
E97.M» (10 mg) £flD*_, 3 OKiBBUfcTfcas* (1 ml) £JJP*.T, 8P$Mli# 

ffTIil/c^c, »y'j^>7D7h^77^- 3Xt 

-7*^V7$>/^OO^A» K<fc0»»U mmt^m (5.0 mg, 42*) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 3.2-3.4 (4H, m), 3.54 (2H, m), 3.81 (2H, m), 

3.91 (2H, m), 4.44 (2H, m), 6.09 (1H, s), 6.88 (1H, m) , 6.98 (1H, m), 

7.22 (1H, s), 7.40 (2H, d, J=8.4 Hz), 7.51 (1H, m) , 7.60 (2H, d, J=8.4 
Hz), 7.94 (1H, s). 
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IR (ATR) cm-': 1600, 1494, 1324, 1 151, 1085, 754. 
MS m/z: 558(M*+H). 

FAB-MS: 558.0837 (Calcd for C 24 H M C1 2 F 2 N 3 0 4 S: 558.0833). 

3 5 0: 5-7v^^-2- [ (4-^DD7xinM^) 
(2, 5-zS7)l*U7^-)l) Wi?> 



»J3 3 1T#e>nfc2- [ (4-^DP7x^XM-^) (2, 5- 
^7JW0 7i^) -5 - (tFD^^) tf'J^> (471 mg, 

1.15 mmol) *wmki%m (4 ml) tN, N-y^f 5 F (16 ml) <D 

m&m\zmML, T^t^HJ^A (112 mg, 1.72 mmol), hU7i-^7 
4> (451 mg, 1.72 mmol) £in*_90 °CiZXZm^m.W l<fZo fcfommZ7k&]m 

^^^A^DT h^^^^-lC#LT, -\*-ti-> : ^X^;i/ = 3:li^ajSI$J: 

onrzftm&n&.mm^T. mmt^® (244 m g , 0. sei mmoi, 49 so 

H-SMR (400 MHz, CDC1 3 ) 5: 4.42 (2H, s), 5.96 (1H, s), 6.94 (1H, m), 
6. 99-7. 05 (1H, m), 7.40 (2H, d, J = 8. 8 Hz), 7.55 (2H, d, J = 8. 8 Hz), 
7.60 (1H, d, J = 8. 1 Hz), 7.72 (1H, dd, J = 8. 1, 2.0 Hz), 8.02 (1H, m), 
§.57 (1H, d, J = 2.0 Hz). 
MS m/z: 435 (M + +H). 
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MffiM 351 : [ §- { {4->7uu7x.-)V7,)i-fc-)V) (2, 5jz¥2Jk* 



T;i/zf>HH^T, 5 -Tv* h**^;U- 2 - [ (4-^DD7i-^M^ 
;P) (2, 5-S?7jVtP7x=;W Wi?> (77 mg, 0.177 mmol) > 

rt7W2±Ekm (14 mg), RtfiSllf;!' (2 ml)£x^/-;i/ (10 ml) JdJOX. 

U ^DD^> : ;-)V = lOrl^tti^ct Dtffc^M^MMIIbT, 

HHS^tl (28 mg, 0.0685 mmol, 39 S) ^mSB^t LTf#fc<. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.84 (2H, brs), 3.92 (2H, s), 5.94 (1H, s), 

6.92 (1H, m), 7.03-6.98 (1H, m), 7.39 (2H, d, J = 8. 3 Hz), 7.56 (2H, d, 

J = 8. 3 Hz), 7.60 (1H, d, J = 8. 1 Hz), 7.74 (1H, d, J = 8. 1 Hz), 8.01 

(1H, m), 8.57 (1H, s). 

MS m/z: 409 (M + +H). 

mmm 3 5 2: C [6- [ (4-^aa7x^7^JW (2, 5-i/7)l 




CI 




ci 
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HJg0»J3 5 0T#bnfc5 -TitFtm- 2 - C (4 - 2 □ o 7 x. -jUTJl/tf; 

(2, 5 -i?7)\,Hru 7x.~)V) tf»J> ? > (230 mg, 0.529 

mml)Rtf^7zSO&mm (46 mg) BilfJl' (15 mD&tfX* / (15 
ml)©*l-&$tK:;(jnA7c^ lMEE<D7K^HH^TT45^r B m#b^o RlSiS^** 
^jSLfc&K, 3«fc«JBET»«L£. ^nfcSa*^DP^^> (5 ml) 
tC^iirci, hUX^75> (70 1. 0.499 mmol), y-tert -7?-)V 
V (174 mg, 0.996 mmol) OnA, B 

SIB-fb^ (78 mg, 0.153 mmol, 37 %) $ifei^i»Si:bT#fc. 

"H-NMR (400 MHz, CDC 1 3 ) <5 : 1.45 (9H, s), 4.34 (2H, d, J = 5.6 Hz), 4.91 

(1H, brs), 5.93 (1H, s), 6.91 (1H, m), 6.98-7.04 (1H, m), 7.39 (2H, d, J 

= 8.8 Hz), 7.54 (2H, d, J = 8. 8 Hz), 7.59 (1H, d, J = 7.8 Hz), 7.67 (1H, 

dd, J = 7.8, 2.2 Hz), 7.99 (1H, m), 8.53 (1H, d, J = 2.2 Hz). 

IR (ATR) cm"': 1700, 1573, 1492, 1394, 1365, 1322, 1276, 1241, 1149, 

1087, 1047, 1014. 

MS m/z: 509 (M + +H) . 



H5£#J 3 5 3: [ [6- [ (4-^aD7i-M^-il/) (2, 5-y7jl/ 
ta7ir^) hf U i?>- 3 --OH **?-)V\ — N — (tert-7h 
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)V) (2, 5-^7MD7i^W -5 - (tKo + ^fJW fcTU 

v> (178 mg, 0.435 mmol) . it- t e r t - ^fM^y^M+y^-h 
(142 mg, 0.653 mmol), MJ7x"MX7^> (171 mg, 0.653 mmol) <D"r V 
7kF077> (5 ml) mmz. 7yy*M>i^y7°olfj|/ (128 I. 

o.653 mmol) &mz. muizxmmmwvrz 0 Kjfommz*&m%.. 

»&#®£«EE»*gUT, S82^b-&«!J (78 mg, 0.128 mmol, 32 X) £3!i£?lS4£ 

'H-NMR (400 MHz, CDC 1 3 ) 6 : 1.48 (18H, s), 4.78 (2H, s), 5.94 (1H, s), 

6.93 (1H, td, J = 9.0, 4.4 Hz), 6.98-7.04 (1H, m), 7.38 (2H, d, J = 8. 6 

Hz), 7.56 (2H, d, J = 8. 6 Hz), 7.58 (1H, d, J = 8. 1 Hz), 7.71 (1H, dd, J 

= 8.1, 2.4 Hz), 7.96-8.00 (1H, m), 8.57 (1H, d, J = 2.4 Hz). 

IR (ATR) cm" 1 : 2979, 1795, 1727, 1695, 1492, 1392, 1367, 1328, 1255, 

1224, 1132, 1087, 1033. 

MS m/z: 609 (M + +H). 

mmm 354: [6- c (4-^dd7x^i/7^^) (2, 

F Xx^r NH '- HCI 

o=s=o 

0 

CI 
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[ [6 - [ (4-^OD7i-;i/7;^^) (2, 5-y7J^D7iZ 
)V) *=$-M \ZVz?>- 3 — f — N— (te r t-7*h^^M 
*M5>lte r t-^ (70 rag, 0. 115 mmol) <£>X^/-;U (2 

mi) mmizmmm (2 mo zmx, mmzxmmmwvrzo Kfcmm&mmT 
s*tu nznrzmmizx.? y -ji&mz-ffi&mmhx. m&i\:&<fa (51 mg, 

0.115 mmol, 1005K) UT#£io 

'H-NMR (400 MHz, CD 3 0D) 6: 4.18 (2H, s), 6.22 (1H, s), 7.03 (1H, td, J 
= 9.3, 4.4 Hz), 7.11-7.17 (1H, m), 7.52 (2H, d, J = 8. 8 Hz), 7.64 (2H, d, 
J = 8.8 Hz), 7.79 (1H, d, J = 8. 3 Hz), 7.92 (1H, dd, J = 8. 3, 2.2 Hz), 
8.05-8.09 (1H, m), 8.71 (1H, d, J = 2. 2 Hz). 

IR (ATR) cm" 1 : 1600, 1571, 1492, 1394, 1349, 1313, 1278, 1232, 1170, 
1147, 1079, 1037, 1012. 
MS (m/z): 409 (M + +H). 

Anal, calcd for C 20 H I5 C1F 2 N 2 0 2 S • HC1 : C, 51.25; H, 3.62; CI, 15.92; F, 
8.53; N, 6.29. Found: C, 51.11; H, 3.57; CI, 15.50; F, 8.39; N, 5.83. 

mmm 355: n-t±.^-)v-n- e [6- [ (4-7Pn7i-KMr 

)V) (2, 5-y7J^D7x^Jl/) bf'J^>-3 — ( )V] T 

•trhT^F (it&WA) mSN- [ [6- [ (4-^DD7xzMMrjl/) 
(2, 5-y7MD7i^l/) bf US?>- 3 --OP] Y±b 

75 K ab^B) 




CI CI 
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MMM3 5 lT*m*>nfz [6- [ (4-^nD7x-MM-;|.) (2, 5- 
y7MD7i-;i/) bfU v>- 3 --f ;P] ;*^;U7$> (40 mg, 

0.0978 mmol) ©^DD^^> (3 ml) iMSC, N - U > (26 1, 

0.234 mmol), 7tWPUH (16 1, 0.234 mmol) ^KilTRCiDTU gi&K 

fcttU -\+tJ-> : SiX?^ = 2:3^m^<fcD^^iii^MEEML.T, MfB 
fl^#jA 0£M^t;-&^) (15 mg, 0.0304 mmmol, 40 %) £fife)|fr*tLT, ^ 
fBfb^B (MW&fc&W) (12 mg, 0. 0266 mmol, 27 X) SSfe^tUT^ 
ft. 

A 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.43 (6H, s), 4.96 (2H, s), 5.93 (1H, s), 

6.91 (1H, m), 6.98-7.03 (1H, m), 7.39 (2H, d, J = 8. 5 Hz), 7.54-7.61 (2H, 

m), 7.55 (2H, d, J = 8. 5 Hz), 8.02 (1H, m), 8.51 (1H, d, J = 1.7 Hz). 

1R (ATR) cm" 1 : 1712, 1689, 1573, 1492, 1423, 1369, 1319, 1267, 1201, 

1149, 1079, 1029. 

mp: 60-64 °C. 

MS m/z: 493 (M 4 +H). 

'H-NMR (400 MHz, CDCI 3 ) <5 : 2.03 and 2.04 (3H, rotamers), 4.42-4.50 (2H, 
m), 5.89 (1H, brs), 5.93 (1H, s), 6.92 (1H, td, J = 9. 1, 4.4 Hz), 6.97- 
7.02 (1H, m), 7.41 (2H, d, J = 8. 1 Hz), 7.57 (2H, d, J = 8. 1 Hz), 7.61 
(1H, d, J = 8. 1 Hz), 7.71 (1H, d, J = 8. 1 Hz), 7.98-8.03 (1H, m) , 8.54 
(1H, s). 
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IR (ATR) cm" 1 : 1650, 1673, 1525, 1486, 1430, 1396, 1355, 1319, 1280, 
1230, 1147, 1085, 1016. 
mp: 177-178 °C. 
MS m/z: 451 (M'+H). 

mrnm 3 5 6: n- [ [6- [ (4-^dd7i-m;^ji/) (2, 5-^ 




CI 



HJS#13 5 4T*#^nfc6 - [ (4-^D07i- )lrX)Ufr—)V) (2, 5- 

iS7)i*u7 3i~ >v) tfu^>-3--r;n t^jvmym&M. (60 

mg, 0.135 mmol) 0)>>!7nn*?> (5 ml) mWz. N - ;* ^l^P* U > 
(180 1, 1.62 mmol), 4 - v^^T^ y tTU i?> (10 mg, 0.0819 mmol) & 
£tfN. N-^fJl'XJV77 : E'fMD l JH (66 1, 0.609 mmol) £JJD*_, 

3:2jgtii&«kD#ifc#iIi&«ffi»ffiLT. ^fBfc£#> (48 mg, 0.0930 mmol, 
TO %) ^6M*i:b^#fc„ 

'H-NMR (400 MHz, CDC1 3 ) 6 : 2.76 (6H, s), 4.29 (2H, d, J = 6.4 Hz), 4.43 

CM. t, J = 6.4 Hz), 5.94 (1H, s), 6.92 (1H, m), 6. 98-7.04 (IH, m), 7.41 

(2H, d, J = 8.6 Hz), 7.58 (2H, d, J = 8. 6 Hz), 7.66 (1H, d, J = 8. 1 Hz), 
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7.79 (1H, dd, J = 8. 1, 2.5 Hz), 8.02 (1H, m), 8.61 (IH, d, J = 2.5 Hz), 
mp: 177-178 °C. 
MS m/z: 516 (MHH). 

MMM 3 5 7: 2- [ [6- [ (4-^DD7x-JMj^rjl/) (2, 5-y 




CI 



»J3 5ir#f,^c6- [ (4-^DD7x^XM^) (2, 5 - 
>?7^*D7iZ;P) *^;H fcf'J v>- 3 ;H ^f^75> (30 mg, 
0.0734 mmol) <£>;/^DD;<^> (4 ml) N-^^JI^WtfU > (10 1, 

0.0881 mmoO&^t^DD^U^v^X^l/ (9 I, 0.0807 mmol) £7jc<£ 
TKiP*., gffl£Tll$ra«#Lfc. SJtS^tCTK^SD^.. iS9un**>-vm 

7 7 7 ->a y 'J *^r;W 7 a Y h £^ — (CttU ^*+J-> : IftBfc 
X^;U = 3:2jgtUSP«k»3^fe^®&«lE**&LT, ^fBib^#l (28 mg, 0.0550 
mmol, 76 X) &a&f&*£ LT?#fc. 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.39 (3H, t, J = 7. 1 Hz), 4.37 (2H, q, J = 
7.1 Hz), 4.55 (2H, d, J = 5. 9 Hz), 5.94 (1H, s), 6.89-6.94 (IH, m), 
6.98-7.05 (1H, m), 7.40 (2H, d, J = 8. 3 Hz), 7.56 (2H, d, J = 8.3 Hz), 
7.53 (IH, brs), 7.62 (1H, d, J = 8. 1 Hz), 7.72 (IH, d, J = 8. 1 Hz), 
7.97-8.03 (IH, m), 8.58 (IH, s). 
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mp: 193-194 °C. 
MS m/z: 509 (M'+H). 

3 5 8: N- [ [6- f (4-^DD7xrnj^^) (2, 5-5? 

7 )V*n7 x.-)V) 2i£ik] u^>- 3 --r;i/] -2 - (4-^^;u 

7 jl~)V7,)V*-)V7^J) 7th7SK 




CI 



HJ&0!]3 5 4T#£*lfc6 - [ (4 - ^DD7x-MJl/*^W (2, 5- 

i?7Mo7i-;w tru z?>- 3 --r;u] ^wsviii (40 

mg, 0.0898 mmol) ©^OP^> (6 ml) MeiC, h'JX^JV7 5> (45 1, 
0.324 mmol), 4 -5>*3\>H7 5 / fcTU >*> (5 mg, 0.0449 mmol), 1 -X^;U 
-3 - (3-^W5/7'a^) jfr^SMS FJfcBMfc (21 mg, 0.108 
mmol) p - Yzs)V!fV 5>> (25 mg, 0.108 mmol) £iq*_, Si&KT 

immmwvtc* pn*^>T^fRb, tk, »sikbi7K*^- h u 

Hy77^-il#b, ^1t> : MX^JU = 2.3»mSB e fc»9^7>iil£»JE» 

^UT, HfB^tl (41 mg, 0.0661 mmol, 73*) ^tUttlit. 

'H-ffMR (400 MHz, CDC 1 3 ) 6: 2.44 (3H, s), 3.59 (2H, d, J = 6.4 Hz), 4.44 

(2H, dd, J = 6. 1, 2.8 Hz), 5.42 (1H, t, J = 6. 1 Hz), 5.95 (1H, s), 6.91 

(1H, m), 6.96-7.03 (2H, m), 7.33 (2H, d, J = 8. 3 Hz), 7.41 (2H, d, J = 

8.6 Hz), 7.57 (2H, d, J = 8.6 Hz), 7.58 (1H, d, J = 8. 1 Hz), 7.66 (IH, 
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dd, J = 8. 1, 2.4 Hz), 7.74 (2H, d, J = 8. 3 Hz), 8.01 (1H, m), 8.49 (1H, 
d, J = 2.4 Hz), 
mp: 217-218 °C. 
MS m/z: 620 (M 4 +H). 

mmm 3 5 9: n- [ [6- [ {A-ifuuyjL-)VX)V^)V) (2, 5-v 
7^ta7i^) 3 --on - 2 -s^^uys 




CI 



»J3 5 lt#f>nfc6- [ (4-^DP7xrMM-;W (2, 
7JWD7i-^) tf U 3 ^?;i/T^> (30 mg, 

0. 0734 mmol) ©->^an^^> (5 ml) mmz, h'JX^7 5> (12 1, 
0.0881 mmol), 4 -^^75 / tf'J Vy (5 mg, 0. 0367 mmol), 1 -X3\>P 
-3 - (3 -^W5y7*D tr;W) ^My-fSHtlS (17 mg, 0.0881 
mmol) *5«fctfN, N - 3^1^ U ~>> (9 mg, 0.0881 mmol) £Jjtl;L, 

Mb, SHEte^ (21 mg, 0.0425 mmol, 58 %) &&&fi&it. bTf#7Co 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.30 (6H, s), 3.01 (2H, s), 4.50 (2H, d, J = 

6.1 Hz), 5.93 (1H, s), 6.91 (1H, m), 6.98-7.04 (1H, m), 7.40 (2H, d, J = 

8.6 Hz), 7.55 (2H, d, J = 8. 6 Hz), 7.60 (1H, d, J = 8. 1 Hz), 7.62 (1H, 
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brs), 7.69 (1H, dd, J = 8. 1, 2.4 Hz), 8.02 (1H, m), 8.56 (1H, d, J = 2.4 
Hz). 

mp: 177-179 °C. 
MS m/z : 494 (M + +H) . 

3 6 0: N- [ [6- [ (4-^DD7x^7M- < ll/) (2, 5-zS 
7)l*n7 3i-)l) tf'J^>-3--r;H *3-)V\ -4- (jfrJVSJl* 

=• 7) ^>X7 5 K 



»l3 5 1Tl#enfc6 - [ (4-^DD7i-MM-JW (2, 5- 

i?7)v^u 7x.~)i) tru> ? >-3 — r;u] *?-)vt^> (so mg, 

0.122 mmol) <Di?# uu*?> (5 ml) mWH~. b U If^75 > (21 1, 
0.147 mmol), 4 -^^^1/7 5 y tTU >>> (7 mg, 0.0610 mmol), 1 -JLj-)\, 
-3- (3 5 y yPbfJW) *;^y-f5Hi®II (28 mg, 0.147 

mmol) SScfc^N-tfUU^U- 4 - (^^;i/Tay) ^S#BI (26 mg, 0.147 
mmol) Sim*., MKT2l$M«#bfc. KJ£»»c£^ o P y. ^ >T#IRb, 

yU^>*7Ai707h^77^-l:#U ^+f-> : 8fl»X3\>U = 3:7*#tB 
fflU:0f#fc3Hii£«JEE*ISUT, ^IBIt^ (60 mg, 0.105 mmol, 87 %) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 3.35 (3H, s) , 4.67-4.71 (2H, m), 5.94 (1H, 




ci 
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s), 6.53 (1H, brs), 6.90 (1H, m), 6.97-7.03 (1H, m), 7.25 (2H, d, J = 

8.6 Hz), 7.40 (2H, d, J = 8. 6 Hz), 7.56 (2H, d, J = 8. 6 Hz), 7.63 (1H, d, 
J = 8. 1 Hz), 7.78 (1H, dd, J = 8. 1, 2.2 Hz), 7.86 (2H, d, J = 8. 6 Hz), 
8.03 (1H, m), 8.61 (1H, s), 8.64 (1H, d, J = 2. 2 Hz). 
MS m/z: 570 (M + +H). 

mmm 3 6 1 : n- C [6- [ )V7s)V^)V) (2, 5-$^ 

•7)V*U7^-)V) fcf U^>- 3 --OKI *^JU] -4- 



T)l3>nm^.T. N- [ [6- [ (4-i7DD7i^XM^) (2, 
5-^7MP7i-JW ^)V\ h?'J> ? >- 3--r;U] -4- 
$;i/*3^UT5 /) ^>X7$K (46 mg, 0.0807 mmol) <Dh;PX> (5 ml) ffi 
mzn-V>mm (69 mg, 0.169 mmol) £fln*.fcSL nmfflmmMffi. b/co ^ 

W7A^n-7h^77^-lC#U ^\^it> : BtBlx^;!/ = 4:lJgfflgB«fc9t* 
fc#H£«JE»fi&LT, aigH^^ (40 mg, 0.0664 mmol, 83 %) &n&ffi£f& 

'H-NMR (400 MHz, CDC1 3 ) 6: 3.72 (3H, s), 5.08 (2H, d, J = 4.4 Hz), 5.92 
(1H, s), 6.89 (1H, td, J = 9.0, 4.4 Hz), 6.98-7.05 (1H, m), 7.25 (2H, d, 
J = 8. 6 Hz), 7.40 (2H, d, J = 8. 6 Hz), 7.55 (2H, d, J = 8. 6 Hz), 7.60 
(1H, d, J = 8. 1 Hz), 7.81 (IH, d, J = 8. 1 Hz), 7.87 (2H, d, J = 8.6 Hz), 



s 



n=s=n 1 




CI 
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8.02-8.06 (1H, m), 8.20 (1H, brs), 8.62 (1H, s), 9.70 (1H. s). 
MS m/z : 602 (M + +H) . 

mffiM 3 6 2: N- [ [6- [ (4-^nP7x-^XJ^^) (2, 5~v 
7MD7x^) fcf'J5?>- 3 -^Ol/] *^)V\ -2- (tf'J$?>- 

3 -AM H 




mmm3 5 ix«mt>ntc [6- [ (4-^dd7x-;ww-jw (2, 5- 

y7JWD7i^) tf'J 3 -4)V\ *?-)lT^> (30 ng, 

0.073 mmol), 3 - t? 'J V)\/W®M&)& (16 nig, 0.092 mmol), 4- ^J^)V 
75/) e<J> f > (5 mg, 0.04 mmol), RZS h »J X3MP7 5 > (0.025 ml, 0.18 
mmol) £;/^od^> (5 ml) fc»#U IfiHTl-l^-3- (3-v? 
*^;U7S / zfu\d)V) *M^5H«I!I (17 mg, 0.089 mmol) &1)UA.fz 0 
^Sf3T14f^ffi#L/rl£, £j»fCt&fn*W7K (0.1 ml) fcJtlAfc. SJfc*!^ 

r, &&mw*mzo n*>tit£mfc*x.-TMzTyi&i,, mvMt&m (35 mg, 

0.066 mmol, 90*) ^eM^ilWc, 

n-?g& (400 MHz, CDC1 3 ) 5: 3.59 (2H, s), 4.45 (2H, dd, J = 5.9, 1.5 Hz), 
L92 OH, s), 5.96-6.10 (1H, m), 6. 86-6.98 (1H, m), 6.99-7.05 (1H, m), 
7. 24-7. 35 (1H, m), 7.39 (2H, d, J = 8. 8 Hz), 7.55-7.60 (3H, m), 7.60- 
7.71 (2H, m), 7.96-8.06 (1H, m), 8.50 (2H, d, J = 1 . 6 Hz) , 8. 55 (1H, d, 
J = 4. 8, 1.6 Hz) . 
!B m/z : 528 (M*+H). 
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3 6 3: [6- (4-^aa7x^M-^) (2, 5-~J7)\>*U 



mmm3 3 1 -cm^>nr^2 - [ u - ^ud7x-^xj^-^) (2, 5-^ 

-5- (tFD^yJWfJl/) tf>J^> (20 mg, 
0.049 mmol) <D>^DD*^> (0.3 ml) 0*CI;:TN- *^;i/^;i/* D > 

(0.011 ml, 0.10 mmol), ^Ti'DD^lp--hD7x-Jl' (15 mg, 0.074 
mmol) £Jn*-> ^a^TSO^^ffif^bfco ^^(:M^ti(:ot:(:TN-/f ^ 
^l/^UV (0. 033 ml, 0.30 mmol), ^^T*7nD^fp-ZhD7i-^ (15 
mg, 0.074 mmol) SroiflPb, ^£T30#r B m#L£: o SJfc^tlKlO'CKlT^ 
j*^;P7^>^& (20 mg, 0.25 mmol) ZMz.. ^UlZTlZmfflmftlsta'ik. 

«U #£>n7c0#:£^1f >KT&?§^ 5Kb, HfEffc^ (13 mg, 0.027 
mmol, 55 %) ^rSfeia^i bTf#fc 0 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.94 (6H, s), 5.14 (2H, s), 5.94 (1H, s), 
6.87-7. 07 (2H, m), 7.39 (2H, d, J = 8. 5 Hz), 7.55 (2H, d, J = 8. 5 Hz), 
7.62 (1H, d, J = 7.8 Hz), 7.75 (1H, dd, J = 7. 8, 2.0 Hz), 7.99-8.07 (1H, 
m), 8.63 (1H, d, J = 2.0 Hz). 
MS m/z: 481 (M + +H). 

3 6 4: [6- (4 -^aP7x-Jl/X;U^-;U) (2, 5-y7Ma 
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•F 



AJCr 



CI 



^«iW3 3n?^&nfc2- [ (4-^DD7xZJ^M-;W (2, 5-5? 
7^tD7i^) ^^;H - 5- (tHD + ^Mf^) hfUi?> (41 mg, 
0.10 mmol) <Z>>*2?ODj**> (0.5 ml) mWZ, Ot^CTN- *^;i^;i/* U > 
(0.033 ml, 0.30 mmol), ^^T^Pn^i4-zhD7xrjl/ (40 mg, 0.20 
mmol) &toz-. MfcTl«FM«»Ufe. K/S^4&&7Mc:Tife?*U 

7r/av'J AWD7h^77^-C#U ^iJ-> : »Bfcx^;P=4 : ljg 

SBH-fb^ (52 mg, 0.090 mmol, 90 X) LTttfc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 5.33 (2H, s), 5.97 (1H, s), 6.87-6.95 (1H, 

m), 6.98-7.06 (1H, m), 7.39 (2H, d, J = 9. 0 Hz), 7.40 (2H, d, J = 8.5 

Hz), 7.57 (2H, d, J = 8. 5 Hz), 7.71 (1H, d, J = 7. 6 Hz), 7.85 (1H, dd, J 

= 7.6, 2.0 Hz), 7. 97-8.05 (1H, m), 8.29 (2H, d, J = 9.0 Hz), 8.72 (1H, d, 

J = 2.0 Hz). 

MS m/z: 575 (M + +H). 

mfc&l 3 6 5: C 6- 3L-)l^)\,-fc~)l) (2, 5-i?7)ljrU 
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[6- (4 -9 □□7xrMM-JW (2, 5-v7M07i-JW 
JUf'J 3 ^fJN4--hD7xZJ|/=^Mt-h (51 mg, 

0.089 mmol) <Di??un*?> (1 ml) ^^tC, (TC fcTN-.*^;^;!/* U > 
(0.020 ml, 0.18 mmolh ^^T^v^l/TS > (0.012 ml, 0.11 mmol) ^ftPA, 

= 4: l^ajg&=fcDt#£#ffl£MJ£^b7Co !#^nfe@^^y-fVyDtfJH- 
^■;i/^Tgfe^^> 611, ^te<b-&#J (33 mg, 0.060 mmol, 68 %) £S6@<ffc 

'H-NMR (400 MHz, CDC1 3 ) <5 : 4.38 (2H, brd, J = 5.4 Hz), 5.06 (1H, brs), 
5.16 (2H, s), 5.94 (1H, s), 6.87-7.04 (2H, m) , 7.22-7.38 (5H, m), 7.39 
(2H, d, J = 8. 3 Hz), 7.54 (2H, d, J = 8. 3 Hz), 7.62 (1H, d, J = 8. 3 Hz), 
7.74 (1H, d, J = 8.3 Hz), 7.96-8.03 (1H, m), 8.61 (1H, s). 
MS m/z: 543 (M + +H). 

3 6 6: N— [ [6- (4 -9 any x.=.)]/Xfrfc~M (2, 5-y7 

;^D7x^) ^^;PtfU> ? >-3 — Qk] *=f-M - 3 -->7y^>if>x 



M]foM3 5 i -vnibtitz [6- [ (4 -^Da^ai-;ux;i/*x;i/) (2, 5- 

ity )V-*uy *^;H tf U 5*>- 3 --OH ^^^7$> (28 mg, 

0.068 mmol) <£>>^Dn*^> (0.5 ml) jgf&K, 0'Cl:TN-^^ ; ejl/* l J > 

(0.015 ml, 0.14 mmol). *^T3-y7;^>t'>X^*z^ = /7piJ K (22 
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mg, 0.10 mmol) mmzXBmWM&Lft. KJfcM&Wl&M&fel&mzT 

T$c*#K£, ^IE<b-&^/ (23 mg, 0.040 mmol, 59 %) ^efeSftLt 

'H-NMR (400 MHz, CDC1 3 ) <5 : 4.26 (2H, d, J = 6. 4 Hz), 5.08 (1H, t, J = 

6.4 Hz), 5.91 (1H, s), 6. 86-7.06 (2H, m) , 7.40 (2H, d, J = 8. 1 Hz), 7.55 
(2H, d, J = 8. 1 Hz), 7. 57-7.70 (3H, m) , 7.81 (1H, d, J = 7. 4 Hz), 7.94- 

8.05 (2H, m), 8.11 (1H, s), 8.46 (1H, s). 
MS m/z: 574 (M 4 +H). 

m MM 3 6 7: N- [[6- (4-^DD7x^;^-^) (2, 5-^7 



N- [ [6- (4-^nD7irHH-JW (2, 5-y7^07i^ 

)V) *m\zw>- 3 — on -s-^^^^^vtsh 

(21 mg, 0.037 mmol) ©fh7tHD77> (0.5 ml) jgf&fc:, Ot^T;*^/ 
— ;i/ (0.003 ml, 0.073 mmol), hU7x-;^77^> (19 mg, 0.073 mmol), 
&V>T?7V'5>:&;i/#>B*SM yyotfJl' (0.014 ml, 0.073 mmol) £#D*., 

fe4MH€r«ffi«teU, Wl^b^ (13 mg, 0.021 mmol, 58%) £G£H#:<tL 




ci 
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'H-NMR (400 MHz, CDC1 3 ) 6 : 2.70 (3H, s), 4.25 (2H, d, J = 6.4 Hz), 5.95 
(1H, s), 6.87-7.05 (2H, m), 7.40 (2H, d, J = 8. 5 Hz), 7.56 (2H, d, J = 
8.5 Hz), 7.66 (1H, d, J = 8. 1 Hz), 7.73 (1H, t, J = 7. 8 Hz), 7.81 (1H, 
dd, J = 8.1, 2.2 Hz), 7.91 (1H, d, J = 7. 8 Hz), 7.99-8.09 (2H, in), 8.12 
(1H, s), 8.53 (1H, t, J = 2.2 Hz). 
MS m/z: 588 (M*+H). 

mMM 3 6 8: 3 - [ [6- (4-^aD7x^XJl/^) (2, b-z?7 




^Mf!j3 5 lTt#e>nfc [6 - [ (4 - ^DD7x-JI/7M-Jl/) (2, 5- 
>?7JWP7i^) tf U V>~ 3 --f )V] ^fJP75> (31 mg, 

0.076 mmol) <DWuu**?y (1 ml) jgttfc, Otl:t h U If ^7 5 > 
(0.032 ml, 0.23 mmol), #^TN, N-y^^JWM^J^D'J F (0.014 

mi, o.i5 mmol) £jpx., 'm.mzxxmmm.^t^o W^iCOtfcth'Jl 

W5> (0.032 ml, 0.23 mmol), #^TN, N-S^^l&JW'^E-f ;p*P 
U h* (0.014 ml, 0.15 mmoDfcjginU M»CT29I^MJtJ^U^:. KJtSS^S: 

Mff mm i>Tco n & n/tas £ 7 ^ y ~>^. u # p ^ h ^ ^ 7 - ictt u , 

mZit&yo (18 mg, 0.036 mmol, 48 %) SaftSftibtllfc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.93 (6H, s), 4.44 (2H, d, J = 4.2 Hz), 4.76 

(1H, t, J = 4.2 Hz), 5.93 (1H, s), 6.85-7.04 (2H, m) , 7.39 (2H, d, J = 
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8.3 Hz), 7.56 (2H, d, J = 8. 3 Hz), 7.58 (1H, d, J = 8. 5 Hz), 7.74 (1H, 
dd, J = 8. 5, 2.0 Hz), 7.98-8.06 (1H, n), 8.57 (1H, d, J = 2. 0 Hz). 
MS m/z: 480 (M + +H). 

3 6 9: [6- (4-^DD7x^XJ^-;0 (2, 5-^7;i/^-P 



rnmM3 6 8£.m&<Djfmz.&o* mmms 5 l-ri^n^ [6- [ u-^o 

D7x-JVXW-^) (2, 5-y7MP7x^) tf'Jy>-3 
— f;U] *^)ITS.> (34 mg, 0.082 mmolh R^OD^^ (0.019 ml, 
0.25 mmol) Srfflt/^ ^fBlt^ (16 mg, 0.034 mmol, 42 %) $ffii*tLT 

mco 

'H-NMR (400 MHz, CDC1 3 ) 6: 3.71 (3H, s), 4.40 (2H, d, J = 6.1 Hz), 5.07 
(1H, brs), 5.93 (1H, s), 6.87-7.04 (2H, m), 7.39 (2H, d, J = 8. 5 Hz), 
7.55 (2H, d, J = 8.5 Hz), 7.60 (1H, d, J = 7.8 Hz), 7.70 (1H, d, J = 7.8 
Hz), 7.97-8.04 (1H, m), 8.55 (1H, s). 
MS m/z: 467 (M'+H). 

MmM 3 7 0: N — [ [6- (4-^DD7i^XJ^) (2, 5-y7 
MG7x^) *^Jl/fcfU>?>-3 — Oil ;*^>7Jl/fr>7$ K 





Hl(g^J3 6 8tra*OSrte»3«kO, ^J60iJ3 5 lTff&enfc [6- [ (4-7D 
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U7 x.~)VX)Vfr-)V) (2, 5-/7^0 7i-JW t°'J^>-3 
— )V] *3-)l7^> (34 mg, 0.082 mmol) > Rtftft-ft.* ? y7.)l*~)V 
(0.019 ml, 0.25 mmol) SfflV^ «IBft'&«!J (20 mg, 0.040 mmol, 49 X) £6 

"H-NMR (400 MHz, CDC 1 3 ) 5: 2.97 (3H, s), 4.37 (2H, d, J = 6. 1 Hz), 4.70 
(1H, brs), 5.95 (1H, s), 6.88-7.07 (2H, m), 7.40 (2H, d, J = 8. 3 Hz), 
7.56 (2H, d, J = 8. 3 Hz), 7.65 (1H, d, J = 8. 1 Hz), 7.80 (1H, d, J = 8. 1 
Hz), 7.97-8.07 (1H, m), 8.61 (1H, s). 
MS m/z: 487 (M*+H). 

3 7 1: N- [ [6- (4-^DD7x^XM^) (2, 
J|/tD7x-^) ^^bf'J> ? >-3 — fjj/j - 1 -7-t?-)l>- 4-\d 




mmM3 6 8 tmm<Djjmz&<o. mmm3 5 nrmznfr [6- [ u-^n 

n^x-^X)l/*-;i/) (2, 5-y7M07x'Jl/) fcTU^>-3 
— f;U] /?Jl/75> (34 mg, 0.082 mmol). Rtf 1 - Tiz^- 4 - hf ^ U v 5 
>#;U^-;i/=£7 d U K (56 mg, 0.25 mmol) ^fEte&#» (24 mg, 

0.043 mmol, 52 %) ^iM^»l«!:L,T#fc. 

'H-NMR (400 MHz, CDC 1 3 ) 6: 1.58-1. 79 (2H, m), 1.82-1.95 (2H, m), 2.09 

(3H, s), 2.30-2.41 (1H, m), 2. 59-2. 70 (1H, m), 3.03-3.13 (1H, m), 3.82- 

3.92 (1H, m), 4.41-4.53 (2H, m), 4.55-4.63 (1H, m), 5.90-5.98 (2H, m), 

6.85-6.94 (1H, m), 6.97-7.04 (1H, m), 7.40 (2H, d, J = 8. 5 Hz), 7.55 (2H, 

d, J = 8. 5 Hz), 7.60 (1H, d, J = 8. 1 Hz), 7.66 (1H, d, J = 8. 1 Hz), 
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7. 98-8.05 (1H, m), 8.53 (1H, s). 
MS m/z: 562 (M + +H). 

3 7 2: [6- (4-^PD7x^n^JP) (2, 5-i?y)Vjrn 



ili 3 3 1 T#£>nfc2 - [ (4-?UU7x.~)lXJ\sfc~)l) (2, 5-v 
7)V3TU 7 3L~)V) -5 - (tFD^y/fW tf'Jv> (50 mg, 

0.12 mmol) <J)VO uu*<? > (2 ml) igf&Kl, 0 < CtCTtfU> ? > (0.040 ml, 
0.49 mmolK D D *cW* (0.019, 0.24 mmol) £UPA> ^2SCT1 

BtPfllt^bfco R^m^iZOViZX^UU^^^Jl (0.019, 0.24 mmol) £ 
igJnU ^{-T5B#F B lit^Lfe 0 ^^#J^l^^^Ti5fe#b, 

mmt^m (50 mg, O.ll mmol, 88 %) ^SWtLTfit. 

'H-NMR (400 MHz, CDCl 3 ) <5 : 3.81 (3H, s), 5.18 (2H, s) , 5.95 (1H, s), 

6.89-7.04 (2H, m), 7.40 (2H, d, J = 8. 5 Hz), 7.55 (2H, d, J = 8.5 Hz), 

7.65 (1H, d, J = 8. 1 Hz), 7.78 (1H, dd, J = 8.1, 2.2 Hz), 7.97-8.03 (1H, 

m), 8.64 (1H, d, J = 2. 2 Hz). 

MS m/z : 468 (M'+H) . 

3 7 3: [ 6- [ (4-^DD7xZj^^-j|/) (2, 5-i>yjU^ 
U7X.-JU) *?-M tf'Jv> -3 — ^JMJPfb F = ^-^yA (Stt 
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^3 7 3 -ATOffi 7 3 — B) 




ci 



mffiM3 3 5-et#£*l£ [6 - [ (4 -0 DD7i^XJl/«) (2, 5 

->?^;i^^-n^ji-;i/) ^5=-;n tru v>- 3 *WTtF (100 mg, 

0.25 mmol) ©yi'DD^3'> (3 ml) iMlC, N - ^^l^U* U > (32 1, 
0.29 mmol), MtHD + >';V75> (26 mg, 0.36 mmol) &mX. ^i^(CT3 

ISUT, HISSES 7 3 -A mMWUk&W) (79 mg, 0.19 mmmol, 72 %) £ 
eM*<hbT, mtZmVkfa 3 7 3 - B (K1H4te-&#l) (17 mg, 0.040 mmol, 
17 %) §SM*tlTl#fe, 
IM4#:3 7 3 -A 

'H-NMR (400 MHz, CDC1 3 ) 6: 5.97 (1H, s), 6.91-6.96 (1H, m), 6.99-7.05 
(1H, m), 7.40 (2H, d, J = 8. 6 Hz), 7.56 (2H, d, J = 8. 6 Hz), 7.66 (1H, d, 
J = 8. 1 Hz), 7.78 (1H, s), 7.96-8.02 (2H, m), 8.14 (1H, s), 8.75 (1H, d, 
J = 1.7 Hz). 

IR (ATR) cm"': 3237, 1589, 1594, 1475, 1428, 1394, 1322, 1280, 1236, 
1151, 1083, 1014. 
mp: 187-188 °C. 
MS m/z: 423 (M + +H). 
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m&fo 3 7 3 - B 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 5.98 (1H, s), 6.91-6.97 (1H, m), 7.00-7.06 
(1H, m), 7.40 (1H, s), 7.41 (2H, d, J = 8. 6 Hz), 7.57 (2H, d, J = 8. 6 
Hz), 7.71 (1H, d, J = 8. 3 Hz), 7.90-8.02 (2H, m), 8.41 (1H, dd, J = 8.3, 
2. 1 Hz), 9.00 (1H, s). 

IR (ATR) cm-': 3037, 1569, 1492, 1430, 1394, 1324, 1276, 1236, 1 153, 
1081, 1012. 
mp: 194-196 °C. 
MS m/z: 423 (MHH). 

mMM 3 7 4: 6- [ (4 -9 U uy x.^)V7,)V^)V) (2, 5-j?7)V*U 
7x.~)V) -N- v^P^vjl^^—J^T^ H 

o=s=o 

0 

CI 

mMmZ 3 8T#^nfc [6- [ (4-^DU7i^XM^) (2, 5 

-•;7*tP7i^) tf u zs>- 3 --f ;n *ji/3j^>ai (so mg, 

0.19 mmol) <7)>^DD*^> (5 ml) IMfC, hUX5 L ;UT$> (32 1, 0.23 
mmol)> 4 -y^^7 5 / tf U >*> (12 mg, 0.095 mmol) , 1 -X^jU- 3 - 
(3-v^^;l/T^/y°ntf;i/) ^JJI/^y-f S ^MS (44 mg, 0.23 mmol) & 
cfc^y^/^^^D^+f-V (30 1, 0.23 mmol) £fln*., ^KT4.5B# 
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X, mmit&W) (58 mg, O.ll mmol, 59 X) &6M*tLT#L 
■H-NMR (400 MHz, CDC1 3 ) <5 : 0.95-1.80 (11H, m) , 3.32 (2H, d, J = 6.4 Hz), 
5.98 (1H, s), 6.13-6.16 (1H, m), 6.90-6.96 (1H, m), 7.00-706 (1H, m), 
7.40 (2H, d, J = 8.6 Hz), 7.55 (2H, d, J = 8. 6 Hz), 7.69 (1H, d, J = 8. 3 
Hz), 7.97-8.02 (1H, m), 8.13 (1H, dd, J = 8. 3, 2.2 Hz), 8.94 (1H, d, J = 
2.2 Hz). 

MS m/z: 519 (M*+H) . 

3 7 5: 6- [ (4-.^PQ7i^;^^) (2, 5-y7Ma 
Zx^JU) 2i±ik] ~N — (5 -^PDtf'Jy>- 2 -4)V) -3f>7$ F 



nmm 3 3 8T*nz ntz. [6- [ (4-^pd^x— ;i/x;u*-;u) (2, 5 

-y7M0 7x-;i/) *^;n If u v>- 3 #;i/^>M (80 mg, 

0.19 mmol) ®^DD^^> (5 ml) MJlf^75> (32 1, 0.23 

mmol), 4-y^fJl/75 / \fi Vz?> (12 mg, 0.095 mmol), 1 - 
(3-V>*?-)\/7^ ;?U\Z)V) ^;^5HMI (44 mg, 0.23 mmol) & 
cfcU^'2 -75/- 5 -^ODlfiJy> (29 mg, 0.23 mmol) £J!JP*., S^lCT5 

B#pfl«^Lfcc mj&^£^dd^>t^u 7jc, mfammymj-hvo 

bT, ^iB^fb^ (27 mg, 0.051 mmol, 27 %) £6£*#*<h bTt#7~ 0 




ci 
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'H-NMR (400 MHz, CDC 1 3 ) <5 : 6.04 (1H, s) , 6.92-6.97 (1H, m), 7.01-707 
(1H, m), 7.42 (2H, d, J = 8. 6 Hz), 7.57 (2H, d, J = 8. 6 Hz), 7.75 (1H, 
dd, J = 9.1, 2.4 Hz), 7.80 (1H, d, J = 8.1 Hz), 7.97-8.01 (1H, m), 8.26 
(1H, dd, J = 8. 1, 2.2 Hz), 8.28 (1H, d, J = 2. 4 Hz) 8.33 (1H, d, J = 9. 1 
Hz), 8.51 (1H, s), 9.12 (1H, d, J = 2.2 Hz). 
MS m/z: 534 (M + +H). 

mMM 3 7 6: N' , N' 6 - [ (4-^DD7xrMM- 

M (2, 5-y7MD7i^) ^A] -3f>lkF7vF 




ci 



^IW3 3 8T#6nfc [6- [ (4-^DD7x-KM^) (2, 5 

-•/7MD7i^) tru 9 J>- 3 --r;i/] ti)v^ym (so mg, 

0.19 mmol) <D-J>7UU*$> (5 ml) mWz, h'JxfJl/7$> (32 1, 0.23 
mmol), 4 - iSjL^JUTS. / tf U i?> (12 mg, 0.095 mmol). 1 -X^;U- 3 - 
(3 -y^^Jl/7S J~7u\Z)V) ^My-fSHMI (44 mg, 0.23 mmol) 43 
■fctfl. l-y/?;i/tH7y> (21 1, 0.23 mmol) £iinA> £i&KT7R#IH] 

U cm**> : = 50: l^ffi^J: 

BULT. aiSBffc'&to (60 mg, 0.13 mmol, 68 %) &m&mMB®n£ LTf#fco 

! H-NMR (400 MHz, CDC1 3 ) 6: 2.57 (0. 9H, s) , 2.72 (5. 1H, s), 5.98 (1H, s) , 

476 



WO 03/055850 



•CT/JP02/13792 



6.48 (0.1 5H, s), 6.90-7.06 (2.85H, m), 7.41 (2H, d, J = 8. 6 Hz), 7.56 
(2H, d, J = 8.6 Hz), 7.68 (1H, d, J = 8. 1 Hz), 7.97-8.04 (1H, m), 8.13- 
8.17 (1H, m), 8.94 (0. 85H, s), 9.07 (0. 15H, s). 
MS m/z: 466 (M + +H). 

mt&M 3 7 7: N' - (77>- 2 ZtMJkM^M Z_6_Z C (4 - ^ □ P7xZi 
)V7,)V^~)V) (2, 5-y7^Q7i^) *5=-JlO ~3^>^t: F K 




ci 



HM^J3 3 8T#&nfc [6- [ (4-^nD7i-J^Jtol') (2, 5 

-y7;vtn7x-;i/) tfU^>-3— r;n ts^ym. (80 mg, 

0.19 mmol) £>>^aD;*^> (5 ml) mWL\Z. hUX^;W7^> (32 1, 0.23 
mmolh 4-^^^;UT^ / tf U v> (12 mg, 0.095 mmol), l-X.^JV-3- 
(3-y/fJP75y -7'Dtf;W AMy^SKMl (44 mg, 0.23 mmol) 43 
J:^2-77>tH7yH (29 mg, 0.23 mmol) Sfln*., ^i&(CT7. 5PfnJ38i# 

tzo nznrcmfaZi??nu*?>-'\*-y->£on&B 1 L. mzfc&m (58 

mg, 0.11 mmol, 58 %) £fifi*ft*<h UTt#fc 0 

'H-NMR (400 MHz, CDC1 3 ) <5 : 6.01 (0. 7H, s), 6.02 (0. 3H, s), 6.55 (0. 7H, 

dd, J = 3. 4, 1.7 Hz), 6.91-6.96 (1H, m), 6.99-7.04 (1H, m), 7.21 (0. 7H, 
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d, J = 3.4 Hz), 7.41 (2H, d, J = 8. 6 Hz), 7.53 (0. 3H, dd, J = 1.7, 0.7 
Hz), 7.56-7.60 (3H, m), 7.74 (1H, d, J = 8. 3 Hz), 7.77 (0. 3H, d, J = 8. 8 
Hz), 7.95-7.99 (1H, m), 8.15-8.19 (1H, m), 8.99 (0.3H, s) , 9.03 (1H, d, 
J = 2.2 Hz), 9.14 (0.7H, brs), 9.67 (0. 7H, brs), 9.98 (0. 3H, brs). 
MS m/z: 532 (MHH). 

mMM 3 7 8: N- [ [6- [ (4-^Dn7xZMM-^) (2, 5 -y 
7Mn7x-Jl^) lf'Jy>-3-^Jl/] - (E) -3 - (tf 

■J V>>- 4 --<;!/) 7^U;i/7^H 




^S£#|3 5 lX'&Ztlfc [6- [ (4-^DD7x-MW-;W (2, 5- 

y7Wa7i^) p*^] tru vy- 3 --r;i/] /fji/7$> (41 mg, 

0.10 mmol), (E) - 3- ( tf U v>- 4 )V) 7 2 V )IM (15 mg, 0.10 
mmol), ^>Vb V7V—)l<- 1 (14 mg, 0.10 mmol), S.t^N-^^;U 

t;i/^'J> (0.011 ml, 0. lOmmol) O^DD/^> (1 ml) mWz, 0X:\ZT 
l-X^;|/-3- (3 ->>*^;]/T^ /7*D #;i/^vM 5 Fttlfctt (19 

mg, 0.10 mmol) £jJP*_, ^^{CT19f^^iS^Lfc« SJft?l<&#j£g&*aitW7fcK 

% b 7 7 v ->a -> U * D V h ^ 7 7 >f - Ktt L , M?X^;14§ 

^fEfc-&#> (35 mg, 0.065 mmol, 65 %) &m&mfa£ bTt#£o 

'H-NMR (400 MHz, CDC1 3 ) <5 : 4.53-4.66 (2H, m), 5.93 (1H, s), 6.09-6.17 

(1H, m), 6.57 (1H, d, J = 15. 6 Hz), 6.86-6.93 (1H, m), 6.96-7.04 (1H, m), 

7.34 (2H, d, J = 5. 9 Hz), 7.40 (2H, d, J = 8. 5 Hz), 7.56 (2H, d, J = 8. 5 

478 



WO 03/055850 




[CT/JP02/13792 



Hz), 7.60 (1H, d, J = 15.6 Hz), 7.61 (1H, d, J = 8.1 Hz), 7.74 (1H, dd, 
J = 8. 1, 2.2 Hz), 7.99-8.06 (1H, m), 8.59 (1H, d, J = 2. 2 Hz), 8.64 (2H, 
d, J = 5.9 Hz). 
MS m/z: 540 (M + +H). 

MMM 3 7 9: [ 6 - [ ( 4 - g P P 7 ^-)V7,)It£-)1) (2, 5-j?7)l* 




•$mm?> 7 8 iLwrn^mz.^ s mmM3 3 [6- [ u-^p 

D7xrjPX;i/*^) (2, 5 -v^l/^P^x-^) If' J >>>- 3 
--r;p] #;i/#>|g (212 mg, 0.50 mmol), Rtf ^tJU* U > (0. 047 ml, 
0.50 mmol) SrfflV^ ^|S^#J (240 mg, 0.47 mmol, 94 %) *B&mfctVT 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.61 (2H, br s), 2.74 (2H, br s), 3.69 (2H, 
br s), 4.04 (2H, br s), 5.97 (1H, s) , 6.88-6.95 (1H, m), 6.98-7.06 (1H, 
m), 7.41 (2H, d, J = 8. 5 Hz), 7.57 (2H, d, J = 8. 5 Hz), 7.73 (1H, d, J = 
8.1 Hz), 7.79 (1H, dd, J = 8. 1, 2.2 Hz), 7.95-8.02 (1H, m), 8.64 (1H, d, 
J = 2.2 Hz). 
MS m/z: 509 (M + +H). 

3 8 O : [6- [ (4-?nu7 (2, 5-y7M 

□ 7i^jk) tf'Jy>-3-^M (1, l-/^y-U 6 -^ 



^UafrU >-4--f )V) Ofb^A) HtXf [6- [ (4-^DD7xZ 
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[6- [ (4-^OD7i-H^») (2, 5-y7MD7i-jW 

tru> ? >-3 — on (^^-^e;1/*u >- 4 --r;i/> (153 mg, 

0.30 nnol) CDv^PD^^> (3 ml) mmz, 3-?unm&MWm (96 mg, 
0.36 mmol) &*JftTKTinA, MtCT2I^PflfllJ^bfc. SMS:y^aD/ 

77 y^y 'J 7 A7 h if77^ -C#L, ^it> : ftKif^ = 

l:2»ffiSBJ:0#fc^iii*«£E»iBSbT, ££f2{t^A (^Mttfbfr^) (81 mg, 
0.15 mmol, 50 X) £Sfi*&5fc£ L,T#, y^DD^^> : J — )V - 10:1^ 
tttW«fct)^fc4Mii|5&«EE»«gbT, Sffi'fb'&ttB (73 mg, 0.14 

mmol, 46 X) £fife*ft*£ bTt#fe, 



'H-NMR (400 MHz, CDC1 3 ) 6: 3.10 (4H, brs), 4.13 (4H, brs), 5.99 (1H, s), 
6.88-6.93 (1H, m), 7.00-7.06 (1H, m), 7.42 (2H, d, J = 8. 5 Hz), 7.58 (2H, 
d, J = 8. 5 Hz), 7.79 (1H, d, J = 8. 1 Hz), 7.86 (1H, dd, J = 8. 1, 1.7 Hz), 
7.97-8.02 (1H, m), 8.71 (1H, d, J = 1.7 Hz). 
MS m/z: 541 (M + +H). 



'H-NMR (400 MHz, CDC 1 3 ) 5: 2.70-3.00 (4H, m), 3.74 (1H, brs), 4.10 (2H, 
brs), 4.63 (1H, brs), 5.98 (1H, s) , 6.88-6.94 (1H, m), 7. 00-7.06 (1H, m) , 
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7.42 (2H, d, J = 8.6 Hz), 7.58 (2H, d, J = 8. 6 Hz), 7.77 (1H, d, J = 8. 1 
Hz), 7.84 (1H, dd, J = 8. 1, 2.2 Hz), 7.98-8.02 (1H, m) , 8.70 (1H, d, J = 
2. 2 Hz). 

MS m/z: 525 (M + +H). 

mnm 3 8 1 : n- o-^/u^a-^pbrji/) - 6- [ (4-^pd7i^ 

^)l7ts-)V) (2, 5-v7MD7x-Jl/) ZJf >7S P 



7 8 tra»©*ftk:j:o, 3 3 8T#^nfc [6- [ 

U7i-H;^ZJW (2, 5-y7MD7i-JP) fcf'J^>-3 
— r;H ts)V^>m (212 mg, 0.50 mmol), - ^f;W7°P^7 5 > 

(0.055 ml, 0.50 mmol) £ffl^> &gEffc-&4& (238 mg, 0.47 mmol, 93 %) £S 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.92-2.01 (2H, m), 2.14 (3H, s), 2.63 (2H, t, 
J = 6.8 Hz), 3.58-3. 64 (2H, m), 5.99 (1H, s), 6.57-6.64 (1H, m) , 6.90- 
6.97 (1H, m), 6.99-7.06 (1H, m), 7.41 (2H, d, J = 8. 5 Hz), 7.56 (2H, d, 
J = 8. 5 Hz), 7.71 (1H, d, J = 8. 1 Hz), 7.96-8.03 (1H, m), 8.16 (1H, dd, 
J = 8. 1, 2. 2 Hz), 8.96 (1H, d, J = 2. 2 Hz). 
MS m/z: 511 (M + +H). 

3 8 2: N- (3-^^)VX)^ZL)^-fn\f)l) -6- [ (4-f>PP7 
x-;t/7JUfrn;U) (2, 5-y7MP7x^j|/) Z3f>7SH 
Ut&mA) IkZ$N — (3 - *^)V7.)l7 4 -)V7u¥)V) -6 - C (4-^D 
P7 3L-)V7.)Vfr~)V) (2, 5-y7MP7x^) *?-)\A -J^>7$ 




481 




T/JP02/13792 



N- ( 3 - ^^)V^y'u \Z)V) -6- [ (4-^Dn7x^M-JW 
(2, 5 )VHruy *?-M Z3f>75H (153 mg, 0. 30 mmol) 

tDy^DO/^> (3 ml) mn\Z. 0X1 \ZT 3 - ^ P D (^^65*J^ 
±) (96 mg, 0.36 mmol) £tJn;L> ^ICT 3 PffM#bfc 0 KJfciI'&4&£l*BJ£ 

^;i/X-^;i/{^T^^, 551 U fl(fifb*&*A (53 mg, 0.098 mmol, 32 X) 

Uit^B (68 mg, 0.13 mmol, 43 %) SSfiHftibT^fc. 
ffc^A 

'H-NMR (400 MHz, CDC 1 3 ) 6: 2.20-2.30 (2H, m), 2.98 (3H, s), 3.17 (2H, t, 
J = 6.8 Hz), 3. 65-3.72 (2H, m), 5.99 (1H, s), 6.82-6.88 (1H, m), 6.90- 
5.97 (1H, m), 6.99-7.06 (1H, m), 7.41 (2H, d, J = 8. 5 Hz), 7.56 (2H, d, 
J = 8.5 Hz), 7.72 (1H, d, J = 8. 1 Hz), 7.96-8.02 (1H, m), 8.16 (1H, dd, 
J = 8. 1, 2.2 Hz), 9.00 (1H, d, J = 2. 2 Hz). 
MS m/z: 543 (M + +H). 

'3-NMR (400 MHz, CDC1 3 ) <5 : 2.11-2.23 (1H, m), 2. 26-2.37 (1H, m), 2.63 
(on, s), 2.78-2.86 (IH, m), 2.92-3.00 (1H, m), 3.51-3.61 (1H, m) , 3.66- 
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3.75 (1H, m), 5.99 (1H, s) , 6.90-6.98 (1H, m), 6.99-7.06 (1H, m) ( 7.40 
(2H, d, J = 8. 5 Hz), 7.55 (2H, d, J = 8. 5 Hz), 7.69 (1H, d, J = 8. 1 Hz), 
7.88-8.01 (2H, m), 8.22 (1H, dd, J = 8. 1, 2.2 Hz), 9.08 (1H, d, J = 2. 2 
Hz). 

MS m/z: 527 (M + +H) . 

MM® 3 8 3: 2-^7PP-5- [ (3-?PPfc?'J^>-4--1'jU) (2, 5 




###13 STtenfcyWMis- (6-^pp-3-fcfu>w o-x^ji/ 

(164 mg, 0.70 mmol) <DX^y-;U (7 ml) ^^^1^7jc^k^ h U ^ A7M 
$t (7 ml) £iP;L, 80t:fCT3H#P B m#bfc o SJ&^^I^^T^bfc^ 
1 Mfei&M&1}QZ.i?2 P P * ^ >lCTttt±i bfe 0 ^MtKM^" hW&lZ 

Ttt&U ^i^EIIl, 6-^PP-3-tfU^>^-;i/^M 

##i4 8T1#^nfe3-^DD-4- [ (2, 5-y7MD7xZj|/) - 1 
KP*->*^;H tfU> 7 > (153 mg, 0.60 mmol) ®y^DD^^> (3 ml) 
fte, O'CKT h U 5 > (0.167 ml, 1.20 mmol), ^TiM:* ^ 

JUt^X^ (0.070 ml, 0.90 mmol) m&\ZTimT%m.WL>tz.o KfoU^tfo 

nt>fttt$m<DN, N-y^^MM7 5H (3 ml) mmz. 6-^DP-3 

- fc! U S»3=-:*-— ;KON, N-y^^^A75 H (2 ml) 

^U^A (100 mg, 0.72 mmol) *1&7L. W^Zi: 18R#(M# L/io 
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MJHtl&U ^fB^t! (Ill mg, 0.29 mmol, 48 *) ££l£iia#:<h LTt#7c:. 
'H-NMR (400 MHz, CDC1 3 ) 6: 6.04 (1H, s), 6.95-7.05 (2H, m), 7.10-7.20 
(1H, m), 7.25 (1H, d, J = 8. 1 Hz), 7.57 (1H, d, J = 5. 1 Hz), 7.60 (1H, 
dd, J = 8. 1, 2.5 Hz), 8.31 (1H, d, J = 2. 5 Hz), 8.54 (1H, d, J = 5. 1 Hz), 
8.59 OH, s). 
MS m/z: 383 (M 4 +H). 

3 8 4: 2 -#PP- 5 - [ (3-^DPlf U 4 -^;i/) (2, 5 




2-^DD-5- [ (3 -^□Dtf'J> ! >-4 — OP) (2, 5-y7JPtD7 
x-;i/) ^^;^^] tfUv> (109 mg, 0.28 mmol) <D*9 (4 ml) m 

mz, z\%i&M<\:7km7S<i (2 mi) ^^-t ; Eu^x>^7 , NT> ; &-^AEg7K*p#j 

(30 mg) ^JDAM(CT17B#WMi^LfCo M^^^P^X^^JnA. t&fn 

^*-tf> : 11^X^=17 : 3 i&fcBSB£ O £M/£fl&l U lifSft;'^ 

(108 mg, 0.26 mmol, 92 %) &&&mW£: bTt#^ 0 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 6.26 (1H, s), 6.94-7.03 (1H, m), 7.06-7.15 
(1H, m), 7.44 (1H, d, J = 8. 3 Hz), 7.50-7.56 (1H, m), 7.89 (1H, dd, J = 
8.3, 2.7 Hz), 8.12 (1H, d, J = 5. 1 Hz), 8.59 (1H, d, J = 2. 7 Hz), 8.61 
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(1H, s), 8. 66 (1H, d, J = 5. 1 Hz). 
MS m/z: 415 (M + +H). 

mmrn 3 8 5: 5 - [ (3-^Dah 0 Uv?>-4--T;i/) (2, 5^£Z2k±P 

7x^) - 2-^;i/^-abf u>?> 



2_^ nD -5- C (3-^DDtfU^>-4 — r;i/) (2, 5-V7MD7 
x-;i/) tf'Jv ? > (66 mg, 0.16 mmol) 07th-hUJl' 

(2 ml) 7yfb#U»?A (94 mg, 1.60 mmol), &l>%fh77xZ 

;i^;**-^7A (134 mg, 0.32 mmol) £#P;L, 16R^KiaflftM^tbfc. 

Qmrzftm*ffiJ£mm^. mZit&W) (4.5 mg, O.Oll mmol, 7 S) £SfeB#: 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 6.26 (1H, s), 6.93-7.13 (3H, m), 7.50-7.56 
(1H, m), 8.01-8.08 (1H, m), 8.13 (1H, d, J = 5. 1 Hz), 8.48 (1H, d, J = 
2.2 Hz), 8.60 (1H, s), 8.66 (1H, d, J = 5. 1 Hz). 
MS m/z: 440 (M + +H+MeCN). 

3 8 6: N' - [6- [ ( 4 - 2 □ □ 7 ^~)V7,)It^zl)V) (2, 5 -i? 
7MD7i^) *5SH/] bf'Jv>-3 — Hl/p^'J^V] - 2-ft7x> 
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CI 



HJ60J3 3 5T?f9e>*l£ [6- [ (4-^DD7zZMW-W - (2, 5 
-^7WD7i^) tf'J> ? >-3 — fJP] *WftH (100 mg, 

0.245 mmol), Mtf2-^7i>i]J^kF7yH (41.7 mg, 0.294 mmol) 
£X*/-;U (3 ml) fc»#U 30l«Si^Lfc, tfrfflUfcBtt&atfljtU 

(91.0 mg, 0.171 mmol, 70%) $e61#ilT#fc. 

'H-NMR (400 MHz, CDC1 3 / DMS0-d 6 ) <5 : 5.98 (1H, s), 6.93-7.01 (1H, m), 
7. 02-7.09 (1H, m), 7.14-7.20 (1H, br m), 7.42 (2H, d, J = 8. 5 Hz), 7.57 
(2H, d, J = 8.5 Hz), 7.62-7.73 (2H, br m), 8.02-8.20 (3H, m), 8.95 (1H, 
s), 11.5 (1H, s). 

IR (ATR) cm' 1 : 3302, 1655, 1597, 1541, 1489, 1419, 1394, 1321, 1279, 
1149, 1078, 1016, 966, 889, 831, 822, 762, 725, 710, 611, 552, 509, 465. 
MS m/z: 532 (M 4 +H). 

MMM 3 8 7: 6 - [ (4 - £ □ □ 7 xXJl/TJUfrxJU) (2, 5-~Jy)l*u 



o 




CI 



H»d3 3 8Tt#^n^c [6 - [ (4-^PP7x- J )|,X;^-;i') (2, 5- 

>?7MD7i-jy) tf'Jy>-3-<jH #;U#>fi& (100 mg, 
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0.236 mmol) <Dz/?an*$> (4 ml) MM&lZ, f^J^QiJ H (1.00 ml), 

re, fcmm*mm&mis* iHtife^y^n^^> (6 mi) \zmmvt^ 
in 7>^e-ttk (2 mi)*mz.tco fcjfcm*^^-mmmwvrc&. \mmm 

(47.9 mg, 0.113 mmol, 46$) VT%tz* 

'H-NMR (400 MHz, CDC1 3 / DMS0-d 6 ) 5: 6.00 (1H, s) , 6.38 (1H, br s), 
6.94-6.99 (1H, m), 7.02-7.08 (1H, m), 7.43 (2H, d, J = 8. 5 Hz), 7.56 (2H, 
d, J = 8. 5 Hz), 7.67 (1H, d, J = 7. 6 Hz), 7.65-7.75 (1H, br m), 7.99- 
8.04 (1H, m), 8.26 (1H, dd, J = 8. 1, 2.4 Hz), 9.12 (1H, d, J = 1.7 Hz). 
IR (ATR) cm' 1 : 3442, 3165, 2954, 1670, 1624, 1595, 1496, 1410, 1373, 
1313, 1279, 1232, 1176, 1147, 1086, 1012, 831, 816, 754, 710, 667, 606, 
552, 499, 465. 
MS m/z: 423 (M + +H). 

3 8 8: 6- [ (4 -^□□^xXJUX;i/^x;U) (2, 5 -V7)l*U 
7izj^) *^)V\ -N- (4-*5^->^P^->;t/) nn^>75H 




ci 



HJ6#|3 3 [6- [ (4-^DD7x^l/XWrjW (2, 5- 

y7Ro7i^w eu i?>- 3 --r;u] #;i/^>^ (ioo mg, 

0.236 mmol) ©v70D^^> (4 ml) MiMmz, ft^o'J H (1.00 ml), 
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R***iittHl/, #&*lfcgiSSr^Pn^^> (6 ml) KflStfU&gL N 
- * ^l^Wafc U > (51.8 1, 0.472 mmol), ^J-fri/tr u^i/iV 

75> (37.4 1, 0.283 mmol) SiJUAfc. £Jfa^£gi&'T?18l$|llj«#Ufc&, 

*£HU Stated (70.3 mg, 0.135 mmol, 57*) sefi»*tUT^fc. 
'H-NMR (400 MHz, CDC1 3 ) d:0.92 (1.8H, d, J = 6.6 Hz), 0.96 (1.2H, d, J 
= 6.4 Hz), 1.05-1.30 (3H, m), 1.32-1.43 (0. 6H, m), 1.55-1.83 (4. 4H, m), 
2.03-2.12 (1H, m), 3.86-3.97 (0. 6H, m), 4.20-4.28 (0. 4H, m), 5.88 (0. 6H, 
d, J = 7.1Hz), 5.98 (1H, s), 6.18 (0.4H, d, J = 7. 3 Hz), 6.90-6.96 (1H, 
m), 6.98-7.06 (1H, m), 7.41 (1.2H, d, J = 8. 1 Hz), 7.41 (0. 8H, d, J = 

8.1 Hz), 7.56 (1.2H, d, J = 8. 1 Hz), 7.57 (0. 8H, d, J = 8. 1 Hz), 7.67- 
7.72 (1H, m), 7.97-8.05 (1H, m), 8.10-8.18 (1H, m), 8.93 (0. 6H, d, J = 

2.2 Hz), 8.96 (0.4H, d, J = 2. 2 Hz). 

IR (ATR) cm" 1 : 3381, 2935, 1643, 1595, 1525, 1489, 1394, 1317, 1281, 
1234, 1171, 1147, 1078, 1016, 966, 897, 831, 823, 764, 729, 609, 548, 
469, 413. 

SS js/z: 519 (M*+H) . 

mmm 3 8 9: 6- [ (4-^Da7i-KJ^-J0 (2, 5-^7>ta 
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CI 



mmw3 3 8m*>tifz iq- l (4-^dd7x-;vxmz;i/) (2, 5- 

y7)WD7i->) bf U > f >- 3 --f #;i/tf;>m (100 mg, 

0.236 mmol) Oy^OD^^> (6 ml) Mffe, N - U > (77.7 
1, 0.708 mmol), O - * ^ )V b H D * i/ )V7 $ (23. 6 mg, 0.283 

mmol), *5ctm -X^;U- 3 - ( 3 - V* ^)V7 5 J ~?n kf;U) ^zHv-f^ 
H^m^ (54.3 mg, 0. 283 mmol) &1M?lK.o RfoWL* 1 mm^UT'MWVtcm. 
fh7th*D77> (1 ml) £jjn*_7Co S^<&18B#rp1^T^U^, 

7A^P7h^77^H:#U ^\^1f> : g^mx^ = 
(55.1 mg, 0.122 mmol, 5250 &&mft^£lsT%tz 0 

'H-NMR (400 MHz, CDC1 3 ) 6 : 3.90 (2. 4H, s), 3.97 (0. 6H, s), 5.97 (0. 2H, 
s), 5.98 (0.8H, s), 6.90-7.07 (2H, m), 7.39-7.46 (2H, m), 7.54-7.59 (2H, 
m), 7.63 (0. 2H, d, J = 8. 3 Hz), 7.73 (0. 8H, d, J = 8.1Hz), 7.94-8.00 (1H, 
m), 8.10-8.15 (1H, m), 8.76 (1H, br s), 8.92 (0. 8H, d, J = 1.7 Hz), 9.01 
(0. 2H, d, J = 1.5 Hz). 
MS m/z: 453 (M + +H). 

mm&\ 3 9 0: N, N-v^;U- [6- f (4-^aa7xZJ^;i'^Jl/) 
(2, 5->'7Ma7i^) ;*5MU3 tfU^>-3 — f )V\ *^)V7$.> 
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mMM3 3 5T#e»tlfc [6- [ (4-^Dn7x-J^JP*^) (2, 5- 

i;7Mo7i^) tru 3 --f ;n *^A*;i/rt H (100 mg, 

0.245 mmol) , >0fh7t FD77>(^^ (2.0 I, 0.25 ml, 

0. 50 mmol) JkTSWtW. (0.029 ml, 0.51 mmol) Sri, 2-^^7DPX^> (5 
ml) \zmm\^tz\k, ^^Th'JT-feh^^Jc^b^^S^-hU^A (115 mg, 
0.515 mmol) ZlMTLtc* ^^T3 B iM^l/fc^ K^^-&^^tSfDmi F 7KSL 

zm&mmmm ux# e»nfc assies £ 7 7r>av' | j*WD7h^7>f 

-IdttU >>*on**> = 40:1 »maB<fc 0»fc^H*«JEiR3e 

LT> #e»tlfe@#:Sr^^+f->ic:T^b^l5^^ (88 mg, 

0.20 mmol, 82515) &efif&*£:UTf#jfc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.23 (6H, s), 3.43 (2H, s), 5.94 (1H, s), 
6.88-6.98 (1H, m), 6.98-7.06 (1H, m), 7.38 (2H, d, J = 8. 6 Hz), 7.52- 
7.62 (3H, m), 7.71 (1H, dd, J = 8. 1, 2.1 Hz), 7.98-8.08 (1H, m), 8.51 
(1H, d, J = 2. 1 Hz). 
MS m/z : 437 (M + +H). 

MffiM 3 9 1: N- [ [6- [ (4-yauy x.-)lX)lTb—)l) (2, 5-^ 
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mmm3 3 s-rnzntz [6- 1 u-zuny^-jizji-fr-)]/) (2, 5- 

y7JW0 7x-JW J* 5^1/] tf U 5?>- 3 --OK] *JI/;Ufkb* (100 mg, 
0.245 mmol) , fcfX 75> (70 mg, 0.53 mmol) RZ$W 

m (0.029 ml, 0.51 mmol) £1, 2-y^Dni^> (5 ml) \zmMlsfz'&> 
mWZThVT-kh^z/ykmikfcVmi-hVVA (115 mg, 0.515 mmol) SriPx. 

fe. ^ia^T3 0F B ljtitb^^ Hjf&^^^^?D«#7K^W^x^;i/^iPx. 

>:P^X^;i/ = 3:2 mitiU^ 0#7c^iS^MEEMbT, a&IUfc^Tc,, 
#e»n7cH^^'\^-y->^T«t#L^fE<b'&#l (101 mg, 0.192 mmol, 7830 £ 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.73 (4H, t, J = 5.8 Hz), 3.31 (6H, s), 3.47 
(4H, d, J = 5.8 Hz), 3.75 (2H, s), 5.93 (1H, s), 6.88-6.97 (1H, m), 
6.97-7.07 (1H, m), 7.38 (2H, d, J = 8. 8 Hz), 7.50-7.60 (3H, m), 7.76 (1H, 
dd, J = 8. 1, 2.0 Hz), 7.98-8.08 (1H, m), 8.54 (1H, d, J = 2.0 Hz). 
MS m/z : 525 (M'+H). 

miMM 3 9 2: 6- [ (4-^DD7xZJ^M^) (2, 5-z?7)V*U 
7i-Jl/) *5Ml/) -N, N-i?*^)l-n?->T=L H 
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mMM3 3 8Tf#<btlfc [6- [ (4->7UU7 x.-)V7.)V*-)V) (2, 5- 
y7MD7i^) *^;U] tf'J v>- 3 (90 mg, 0.21 
mmol) , y^W$>0fh7kFD77>i^ (2. 0 M, 0.21 ml, 0.42 
mmol), 4- {~J*3-)IT^;) t?'J> J > (15 mg, 0.12 mmol), Rt^MJXfJI/ 
75> (0.045 ml, 0.32 mmol) ^y^DD^^ (5 ml) fcigflSU SHfiKlT 

i -x5f;u- 3 - (3 -^^^75 yyptr;u) *^^5H*t* (61 

mg, 0.32 mmol) tfilCT14S$P B UIJ$Ufc, KJ&iI^»S:«l£»» 

*3r> : mm^)V = 2:1 igtt}g&£ 0#£#H£MEE2t*gLT, ^IS^tl (35 
mg, 0.066 mmol, 90*) LTfffc, 

'H-NMR (400 MHz, CDC1 3 ) 6: 3.01 (3H, s), 3.14 (3H, s), 5.97 (1H, s), 
6.88-6.99 (1H, m), 6. 99-7.08 (1H, m), 7.40 (2H, d, J = 8. 7 Hz), 7.57 (2H, 
d, J = 8. 7 Hz), 7.70 (1H, dd, J = 8. 0, 0.7 Hz), 7.82 (1H, dd, J = 8. 0, 
2.2 Hz), 7.93-8. 04 (1H, m), 8.68 (1H, dd, J = 2.2, 0.7 Hz). 
MS m/z : 451 (MM-H). 



mMM 3 9 3: [6- [ (4-^DD7x^MMzJP) (2, 5-y7M 




mffiM3 3 [6- [ (4-^pd7x-mm^) (2, 5- 

ityjl^a 7x.-)\s) tf'J^>-3-^JH #;i/#>^ (90 mg, 0.21 

mmol) , N-^^;Hf^^f/> (0.036 ml, 0.33 mmol), 4- (y^^75 

/) tfU> ? > (15 mg, 0.12 mmol), SlXS V U X^JUT 5 > (0.045 ml, 0.32 
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mmol) *i/>7UU*5r> (5 ml) Cg«L,, IKTl-X^-S- (3-v 5 
*9-)V7$y 7°Ptf;U) *J^y<$Flll (61 mg, 0.32 mmol) £iD;Lfc. 
^KTHI^Jt^bfc^, SJ^^^^(CN-^^;Utf^^^> (0.036 ml, 
0.33 mmol) > HJxf;i/7 5> (0.045 ml, 0.32 mmol) RZS 1 - X^jl/- 3 - 
(S-^^^^T^y^Dtf;!/) T^tfvH' S- FJfiBlia (61 mg, 0.32 mmol) £ 
iiflOb/io ^i&KT14B#F.SJf#L£:t£, S^^tl^MEEMHSb^, n^ntcm 

= 25:1 ^m^=t Dt#^7>ia^Mffi?l^LT, mtZit&W (86 mg, 
0.17 mmol, 80$) ^Sfe^i: bTt#fc» 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.33 (3H, s), 2.38 (2H, br s) , 2.50 (2H, br 
s), 3.44 (2H, br s), 3.81 (2H, br s), 5.97 (1H, s), 6.87-6.98 (1H, m), 
6.98-7. 08 (1H, m), 7.40 (2H, d, J = 8.8 Hz), 7.57 (2H, d, J = 8. 8 Hz), 
7.71 (1H, dd, J = 8. 1, 0.7 Hz), 7.81 (1H, dd, J = 8. 1, 2.2 Hz), 7.94- 
8.04 (1H, m), 8.66 (1H, dd, J = 2. 2, 0.7 Hz). 
MS m/z : 506 (M*+H). 

^MM 3 9 4: 4- [2- [ 5 □□- 4 - [ ( 4 - £ P □ 7 xXjUTUt/fr ~ 

)V) - (2, 5-^y)v^ay^^)V) eu^>- 2 —01] 75 yx 



mSFfl 3 4 9 T# £ nfe 4- [2 - [5-27DO-4- [ (4-^DD7i 
7>;U^x;U) - (2, 5 -y7MP7xz;i/) fcf'J>?>-2 — r;H 

7$yifJW WJ>-N-^->F (78 mg, 0.14 mmol) (2. 0 ml) <h 
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7fc(2.0 m\)<Dm&femz®MLrzo £*l£6 OX:izmmLX^B(iO mg, 0.72 
\Zft€. gt^X3MK60 mDTttttibfe. ^^^^KTifei^U ^bfc 

-)W?nn*)u&mm) iz&vmm^, mmit^m (30 mg, m)&nrc 0 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.5-2.8 (6H, m), 3.59 (2H, br), 3.81 (4H, 
br), 5.45 (1H, br), 6.10 (1H, s), 6.88 (1H, in), 7.01 (1H, m), 7.25 (1H, 
s), 7.42 (2H, d, J=8.8 Hz), 7.49 (1H, m), 7.60 (2H, d, J=8. 4 Hz), 7.97 
(1H, s). 

MS m/z: 542 (M + +H). 



mmm 395: 2- [n- [5-^pd-4- [ (4-^dd7xzjv^) - 

(2, 5-y7MD7x"JI/) fcfU 5»- 2 )V\ -N-^^JUT 




^3 4 2^11^^2, 5-^DD-4- [ (4-7nD7xZW) 
- (2, 5 - v^^^^-D^o:-^) *3\U/| hfU>^> (78 mg, 0. 19mmol) <hN, 
5" -->'^^;i/X^l/>^75>(400 u.\)(D\, 4-i?*3c-V> (2.0 ml) 
^m*#ffimTlOO , CT2 BWflM^Ufc. M^Ttf^. IH*X3MK40 ml)T 

^££7- h7t h*D 7^X10 ml) Kl*#Lfc«JC, hUxWS>(31 jul, 

Q T 22 mmolK v'-tert-^JUv^JU^:*-— h (49 mg, 0.22 mmol) £^rST3JPX. 
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&m (68 mg, 64 %)&mwLwmtLT'&rco 

'H-NMR (400 MHz, CDC 1 3 ) 6 : 1.26 and 1.32 (9H, br-s, rotamer), 2.75 and 
2.78 (3H, br-s, rotamer), 2.95 (3H, br-s), 3.30 (2H, m), 3.65 (2H, m), 
5.92 (1H, s), 6.6-6.8 (1H, m), 6.84-6.97 (2H, m), 7.05 (1H, m) , 7.14 (2H, 
d, J=8. 8 Hz), 7.17 (2H, d, J=8.4Hz), 7.98 (1H, s). 
MS ra/z: 568(M*+H) . 



3 9 6: 2- [N- [5-^PD-4- [ (4-^DD7x^XJ^ 
)V) ~ (2, 5-y7MD7xZ^) *^)V] Wz?>- 2 -4 )V] -N-* 




2- [N— [5-^DP-4- [ (4-^DD7xZJW) - (2, 5~i?7 
M0 7i^) \*Vi?>-2-*iM -N-^W57] ~X.J-)V- 

*J-)lt})in^ >^terl-^^-)V (67 mg, 0.12 mmol) ^ / — )V (6 ml) & 
m\z, ±*Vzf?>M7sT> : E-<7&ua7k%iy!) (30 mg) £fla*., 3 0*5SBSffc 
7K^7jc (3 ml) £2jn*_T, 1 7B#IHHK#l,fc. »»X5=-;UT?#3RUfc«fc, »SS 

(64 mg, 9i%)^mm^mtLxm^o 

'H-NMR (400 MHz, CDC 1 3 ) 6 : 1.33 and 1.38 (9H, br-s, rotamer), 2.87 and 

2.89 (3H, br-s, rotamer), 3.11 (3H, br-s), 3.3-3.4 (2H, m), 3.6-3.9 (2H, 
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m), 6.12 (1H, s), 6.89 (1H, m), 7.00 (1H, m), 7.26 (1H, m) , 7.41 (2H, d, 
J=8.4Hz), 7.53 (1H, m), 7.59 (2H, d, J =8. 4 Hz), 8.00 (1H, s). 
MS m/z: 600 (M + +H). 

EI-MS: 599.1204 (Calcd for C 27 H 29 C1 2 F 2 N 3 0 4 S: 599.1224). 

mmm 397: 5-^00-4- [ (4-^no7i-w^) - (2, 

5-y7MD7x^) -2- [N-^^P-N- [2- (^;i/7$ 

7) jl^-M 7^7] tfU> ? > 




2- [N- [5-^nn-4- [ (4-i7on7x-MMzjl/) - (2, 5 

-y7MD7x-;0 *=s-)V\ tfu^>-2--rjn -N-^fji/7$ 7] X 

*?-)Vft)Vn=, >^tert-^;i/ (61 mg, 0.10 mmol) ^mt^^V> 
(2.0 ml) digs? U TXV-;K40 Ml), hU 7)1* 01^(200 MD^iSt 

7h^77^- (3%^^;-J^DD*M^^3%/^;-Jl/, 3%tert 
7*^7 5>/^oa*;|/A) TM^bT^fB^#l(21 mg, 41 %)&i&Wimnt 

'H-NMR (400 MHz, CDC1 3 ) d: 2.51 (3H, s), 2.90 (2H, d, J=6.0 Hz), 3.14 
(3H, s), 3.72 (2H, m), 6.13 (1H, s), 6.89 (1H, m), 7.00 (1H, m), 7.36 
(1H, m), 7.41 (2H, d, J=8.4 Hz), 7.52 (1H, m), 7.60 (2H, d, J=8.4 Hz), 
8.00 (1H, s). 
MS m/z: 500 (M + +H). 

FAB-MS: 500.0770 (Calcd for C 22 H 22 C1 2 F 2 N 3 0 2 S: 500.0778). 
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MMM 3 9 8: (2* S) -5-^PQ-4- [ (4-^DD7x-W) - 
(2, 5-y7Mn7x-Jl/) -2 - [2* - (bh'D^fJI/) 




H«J 3 4 2Tf#^nfc2, 5 - [ (4-^DD7i^?t) 

- (2, 5-i?7^tD7x^;W *^)V\ tfUv>(60mg, 0. 14mmol) £ (S) - 
2 -tfP'J> ? >^^/-;K200 wDOl, 4-> J :*=H*-> (1.0 ml) 

ITSISSIIfc. iS<£y , J*yMP'7h^77^- (a^> : fff X^Jl/ 
= 5:1) (CckDflfKUT, SIB-ffc^ (40 mg, 58 %) ZftiWWnt l/Tflfc. 
'H-NMR (400 MHz, CDC1 3 ) (5: 1.78 (1H, m) , 2.06 (3H, m), 3.29 (1H, m), 
3.50 (1H, m), 3.66 (1H, m), 3.72 (1H, m), 4.33 (1H, m) , 5.97 and 5.98 
(1H, s, rotamer), 6.73 and 6.77 (1H, s, rotamer), 6.92-7.15 (3H, m), 
7.25 (4H, in), 7.98 (1H, s). 
MS m/z: 481 (M + +H). 



mmm 399: (2' s) -s-^pp-4- [ u-^pp^jcxh/tju^x 

;l/) - (2, 5-y7MD7xZJl/) ^^-2- [2' - (hh'n^^f 
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(2' S) - 5 -{7 an- 4 - [ (4-^DD7iZj^t) - (2, 5-zS7 
WD7xZJH -2- [2' - (tFD^y/^) fcfnU>>>- 

1' -<i)V] kf'J> J > (39 mg, 0.08 mmol) <D*?y-)U (6 ml) J8»cK:* 
U ^T J >^AN7>^E^^AGH7Xfn#| (30 mg) SiP*., 3 0 Xi&m^mfc (3 
ml) ^JSJB^T, 17Ptr B »tfc. ^X^;K60 mDT^IRb/t^t^ *M£ 

(33 mg, im^m^mnt-vcmz.. 

'H-NMR (400 MHz, CDC 1 3 ) 6: 1.75 (1H, m), 2.02 (3H, m), 3.3-3.5 (1H, m), 
3.52-3.75 (3H, m) , 4.2-4.35 (1H, m), 6.05 (1H, br-s), 6.84 (1H, m), 6.96 
(1H, m), 7.36 (1H, s), 7.36 and 7.37 (2H, d, J=8. 8 Hz, rotamer), 7.43 
(1H, m), 7.53 and 7.54 (2H, d, J=8.8 Hz, rotamer), 7.89 and 7.90 (1H, s, 
rotamer) . 

MS m/z: 513 (M + +H) . 

FAB-MS: 513. 0627 (Calcd for C 23 H 2I C 1 2 F 2 N 2 0 3 S : 5 1 3. 06 1 8) . 

mmm 4 0 0 : [4- [5 □□- 4- [ {4-2UU7^-)V^*) ~ (2, 

)V\ ^^;i/^j;un$>^tert-^;u 
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CI 



H 



0 j 



"a. 



MH&MS 4 2t#^nfc2, 5-y^DD-4- [ (4-^OD7i-jW) 

- (2, 5 -i/~7)Vjrw7z.-)\,) tfU^X60mg, 0. 14 mmol) tteri 
-7^)1 (^l^U >- 2 --1)1) *?-)lt))lrt=L>m. (200 ng)Ol, 4- 
5**3r1*-> (1.0 ml) ^$t£^ifMTl00 < C-C2 BHft^bft. MSTft 

77^- (^\^-y-> : X-5rJU= 5 : 1) KJ: DifitSlbT, «tEfb£& (45 mg, 
52 %) ZMVtWM t IT#^. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.46 (9H, s), 2.72 (1H, m), 3.00 (1H, m), 
3.22 (1H, m), 3.44 (1H, m), 3.6-3.75 (2H, m), 3.9-4.1 (3H, m), 4.95 (1H, 
br), 5.99 and 6.00 (1H, s, rotamer), 6.96 and 6.97 (1H, s, rotamer), 
6.9-7.1 (3H, m), 7.24 (4H, s), 8.11 (1H, s). 
MS m/z: 596(M + +H). 

HJS^J 4 0 1: [4- [5-^aa-4- [ ( 4 - 9 D □ ^x^UTJi/frmu) 

- (2, 5-y7MP7x^) fcf'Jv>-2 — Ok) ^;U/frU>- 



[4 - [5-^PD-4- [ (4-^DD7i-W) - (2, <b-i?V)V* 

□ 7x-;i/) tf y vy- 2 --ou] ^;i/*y >- 2 — nw 
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>tttert-^;P (44 mg, 0.074 mmol) CD* $ y — ;U (6 ml) /g^, -fc^E 
U y^>^AT> ; E-^AEg7j<fP^I (30 rag) £flO;?L, 3 0 %jg$Hb7.K3l7K (3 
ml) SrJtJDAT, 17^m#Ufc. BM*X^;K60 ml) "X?#RL/t«t, 

7h^77<{- (^tr> : i£MX5P;l/=3 : 1) K^OMSiU SifEffc^* 
(31 mg, M%)*mWi®nLlsT'&f£. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.40 (9H, s), 2.69 (1H, m), 3.02 (1H, m), 
3.18 (1H, m), 3.41 (1H, br), 3.6-3.75 (2H, m), 3.92 (1H, m), 4.02 (1H, 
m), 4.13 (1H, m), 4.91 (1H, br), 6.07 (1H, s), 6.85 (1H, m), 6.99 (1H, 
id), 7.37 (2H, d, J=8.4 Hz), 7.35-7.45 (2H, m), 7.53 (2H, d, J=8. 4 Hz), 
8.17 (1H, s). 
MS m/z: 628(M + +H). 

FAB-MS: 628. 1255 (Calcd for C 2g H 30 Cl 2 F 2 N 3 0 5 S: 628.1251). 

MffiM 4 0 2: 2-7S;^fJl/-4- [5-»DP-4- [ (4-?aU7 x. 

-)\,7,)VTfs-)V) - (2, 5 -i^y)l^ny^^)V) bTU^>-2--r 



[4 - [5-^PD-4- [ (4-^PD7iZJ^WzjW - (2, 5 -is 

7j^P7x-;i/) tfu> ? >-2 — r;u] ^e;p*u>-2 — r;u] 

;U^;UA*^ >^tert-y^;U (30 mg, 0.05 mmol) ^ 1/ >(1 . 5 ml) \zm 

Mis* 7XV-;K30 Ml), h U 7;^o»K(150 Ml)*iiaTftlATlfiFH 

— (3%^^7-;^DD^A^b3%^^/-;k 3%tert-y^;>T5 




^ ci. ^ 
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'H-NMR (400 MHz, CDCl 3 ) <5 : 2.77 (1H, m), 2.9-3.3 (2H, m), 3.5-3.85 (3H, 

m), 3.97 (1H, m), 4.04-4.25 (2H, m), 6.12 (1H, s), 6.90 (1H, m), 7.02 

(1H, m), 7.42 (2H, d, J=8.4 Hz), 7.4-7.55 (2H, m), 7.58 (2H, d, J=8.4 
Hz), 8.05 (1H, s). 
MS m/z: 528(M + +H). 

FAB-MS: 528.0695 (Calcd for C 23 H 22 C1 2 F 2 N 3 0 3 S: 528.0727). 

mmm 403: s-^pp-4- e (4-^dp7i^w) - (2, 5-^ 
7^tP7i^) -2- (4' - b Fa^vbf^u 1 ; --r 




HJ60H3 4 2-V'&t>nfz.2, 5 -v^DD- 4 - [ (4-^OD7i^Jl/ft) 
- (2, 5 -y7;l/t0 7x- ;W *3\>I/] t!U> ? > (60 mg, 0. Ummol) £ 4 - 
b HD^vhf^U^>(200 mg)<Dl, 4-^^++>-> (1.0 ml) MSr^mffffl 
^TlOO'CTl B^Jt^^^o ^ia^T^^, vX^;Ux-^-;K50 mDT^IR 

= 3:D iz&<ommvT. mmt&m (30 mg, 43 %)^m^mtvxmrc 0 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.62 (2H, m), 2.05 (2H, m), 3.30 (2H, m), 
3.98 (3H, m), 5.97 (1H, s), 6.96-7.12 (3H, m), 7.23 (4H, m), 7.26 (1H, 
s), 8. 10 (1H, s). 
MS m/z: 481 (M*+H). 
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mffiM 4 0 4: 5-200-4- [ (4-?PP7xx^x;i/frx;u) - (2, 
5 -¥?)\<jru7x.^)i) *?-)V\ -2- (4* -t Kn^->if^'j^>- 1 ; 




5 4 _ [ (4-^7DD7i^ft) - (2, 5-/7Mn7xr 

;p) -2- (4' - 1 HP+->tf^u> ? >- 1 ' --r;io t? 1)^x29 

mg, 0.06 mmol)©^^y— )l (6 ml) Jg^t^, -fc^E U >^a7 >^X# AGS 

(30 mg) ^jp^., 3 o %mmit*m7k o mo ^^jpat, i 7mmmw 

»iXf^=2 : 1) K«fcD*MSU X-^«fc0l8ll*tl/T«fBfb'&«& (17 
mg, 55X)&@#£l,T*§fc. 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1.64 (2H, m), 2.02 (2H, m), 3.33 (2H, m), 
3.98 (1H, m), 4.08 (2H, m), 6.11 (1H, s), 6.92 (1H, m), 7.02 (1H, m), 
7.42 (2H, d, J=8.8 Hz), 7.45 (1H, m), 7.53 (1H, s), 7.58 (2H, d, J=8.8 
Hz), 8.05 (1H, s). 
MS m/z: 513 (M + +H). 

IR (ATR) cm" 1 : 3359, 1589, 1495, 1317, 1234, 1081, 829. 
mp: 146-148 X:. 

FAB-MS: 513.0588 (Calcd for C 23 H 2I C1 2 F 2 N 2 0 3 S : 51 3. 0618). 

5 0 : (3, 6-^PPfcf U>?>- 2 — t )V) (fcf'J i>>- 4 ->f )V) 
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CI 



CI M 



OH 



2, 5-y^DOt!Uy>(1.02 g, 6. 89 mmol) ©X- =r)Vm 
ml)#*t t e r t - T^WU 3^ A (1. 51 tt^>?>mm : 4.6 mD&SSTLfc. 
-78t:ic:T2l$Hl*#&, S^tCtfU $?>-4-*^A>fk K (0. 65 ml, 6.89 
mnol)£jQ*.&. -78 < C^Tl^F^}t#^ R/ftf£fczK£Jin*.> 

HSnfcSfrSl-f^CTifcm S8B'fb'&«5(819 mg. 3.21 mmol, 

47 *)£afei|ft*£LT#£:o 

'H-NMR (400 MHz, CDC 1 3 ) 6 : 4. 64 (1H, br d, J =6.3 Hz), 6.00 (1H, br d, 
J = 6.3 Hz), 7.27 (1H, d, J = 8. 6 Hz), 7.31 (2H, d, J = 5. 8 Hz), 7.67 
(1H, d, J = 8. 6 Hz), 8.57 (2H, d, J = 5.8 Hz). 
MS (m/z) : 254 (M + ). 

4 0 5: 3, 6 -^DD-2 - [ (4-^DP7iZMM^) 




0=S=0 




CI 



(3, 6-/^no tf'J^>- 2 (tf'J> ? >-4-<;i/) 
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(161 mg, 0.631 minolXBJfrfc^U'XlO m\)mWz h U X3=-;K7 5 X208 ti\, 
1.89 mmol)* cfctJ^b^xJM 138 *tl, 1. 89 mmol) SrU0>lfe. JSJfcffcfcMIC 

(10 mDCflMfU 4 PP^>-tf>5=-^-;Kl37 mg, 0. 947 mmol)*5 «fctf& 
USA (131 mg, 0.947 nmol) &fln*.&. ^ifi^T, £j£i£££SK:T2 

gmji^ft. 60 < c(cx4B#r B i«^bfco s^ssis*-??^^ «ffi»«Sbfc. 
^6nfc»«ss?s^»itx^;usiiPA, tK, fiafa^i&TKojiisttsfe^, 

#e>nfe^M^^^y-;Kio n»K:*#u 30 *i& 

^^tK^tK(3 ml)*5cttX-t: ; &U^x>^7NT> : &xCAE37jcfa^(73 mg) ££n*_ 

(=i:SQ)<D®ftm&Qnfrftm&ffi&mffiiss mmt&m (49 mg, o.usmoi, 

19 »^afe@#:tlTifc. 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 6. 08 (1H, s), 7.31 (1H, d, J = 8. 3 Hz), 

7.41 (2H, d, J = 8. 8 Hz), 7.45 (2H, d, J = 6.0 Hz), 7.51 (2H, d, J = 8. 8 

Hz), 7.69 (1H, d, J = 8. 3 Hz), 8.58 (2H, d, J = 6. 0 Hz). 

IR (ATR) v cm" 1 : 3068, 2923, 1594, 1562, 1475, 1415, 1394, 1313, 1280, 

1213, 1184, 1 132, 1089, 1035, 1012, 993, 838, 813, 784, 744, 703, 595, 

572, 536, 485, 458. 

MS (m/z) : 413, 415 (MHH). 
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4 0 6 : 2 - [l- (4-^DD7x-J|/7M-^) -1- (2, 5- 



60 ^^ItTK^b^- h U ^7A(30 mg, 0. 75 mmol) CON, N-y^f^A75 
H(5 ml)MvS^(C||»Jl 3 7T#£*l£:2- [ [ (4-£7DD7x-;W 

(2, 5-/7WD7i^W -5-^fJHf'Jy> (52 

mg, 0.132 mmoDON, N-y/WM7$H(5 iiDgt^tlTlTt 
fee >K^^^tT15^#^, 30lb^^;Kl2 Ml, 0.198 nunol)£JjQ;5Lfc. 

M£->U *y;i/^^A^7 h #77 4 -I'ttU -\^it> : ^ilfJK=8:l) 

U Sflfcft, ^fB^tl (50 mg, 0.122 mmol, 93 5K) ^Sfelft^t bTtfZio 
"H-NMR (400 MHz, CDC1 3 ) <5 : 2. 14 (3H, s), 2.33 (3H, s), 6.80-7.10 (2H, 
m), 7.23-7.34 (4H, m), 7.39-7.51 (2H, in), 7.88-8.00 (1H, m), 8.15 (1H, 
s). 

MS (m/z) : 408 (M + +H). 

4 0 7: 3, 6-^?PP-2- f (6-^nalfJy>-3-f^ 

;t) (hf u y>-4--r;u) £'j^> 




o=s=o 




CI 
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###j3 a-vftznitzttt&ms - (6-^pp-3-tfg^;i/) o-x^;u 

(164 mg, 0.70 mmol) ©x^/-;i, (7 ml) i«£1^7K®Mfc^ h U # AtK^ 
(7 ml) 80'C{CT3B#F B m^bfco S*«B^«ft*»*T?J'&aiUfe«» 

^tt*»JEaM»U. 6-^DD-3-tf'J>?>^3— 

##f!l5 OTtt^nfc (3, 6 -*?9uu)dV*?>- 2 — f;U) (tf'Jy>-4 
--fJW (153 mg, 0.60 mmol) ©y^DD^> (3 ml) jgffitc, 

ortCT h Ul^7$ > (0.167 ml, 1.20 mmol), ^Tjfi'ffc* ^ >x;i^X 
;i/ (0.070 ml, 0.90 mmol) £JQ*., MKT2ll3M«#l/&. Kl&m&m&ma 

i^nfcMON, N-y^^*M7=F (3 ml) ^(C, 6-^PO-3 
-bfUv?>^^--;i/©N, N-^fMM75H (2 ml) gfflc. 
#Ur>A (100 mg, 0.72 mmol) SrJDA, ^j&KT18lif BaJtJ^bfc. RlS^^I 
icRKx^Ufcin*.. fiS*amW7KJCTt5fe#^, WttWI £&zKfiKBI^ MJ £ A KT 

SiiL, «BS<k^«l (83 mg, 0.22 mmol, 36 %) ^n^m^Mt UT#fc, 
r H-NMR (400 MHz, CDCI 3 ) 5: 5.69 (1H, s), 7.20 (1H, d, J = 8.3 Hz), 7.24 
(1H, d, J = 8.3 Hz), 7.35 (2H, d, J = 6. 1 Hz), 7.52 (1H, dd, J = 8. 3, 
2.4 Hz), 7.62 (1H, d, J = 8. 3 Hz), 8.32 (1H, d, J = 2.4 Hz), 8.55 (2H, d, 
I = 6. 1 Hz). 
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MS m/z: 382 (M + +H). 

4 0 8: 3, 6-^^DD-2 - [ ( 6 - 2 □ □ bf U >?>- 3 -< )±XJk 
(If Uy>-4— fJI^) ;<5P;H bf'jv> (jb^feA) R7J?3, 6 
^□□-2 - [ (6 -gQPbf'J 3 - <MJI/7^ZJ|/) (tf'J> ? >-4 

--Ok) fcfU>?> Ofb^B (Mj£j£A) MbMB (SteteB) ) 





xi it xi 

3, 6 -y^DD- 2 - [ (6 -?UU tfU> ? >- 3 --f;i^*) (tf'Jv>- 
4 — Ok) tfUv> (82 mg, 0.24 mmol) <D*?/-)V (4 ml) mWz. 

mmsukfrm* (2 mi) Rzstt*j7?>MA7>^-?ixmmum oo mg) 

>:»8lf;p=3:2 B»fc$H«*BE*»U «IB^<»A (41 mg, 

0.098 mmol, 46 X) ^\^r1J-> : BttftX^;W=I : 1 JgfflgBJ; 
ffiil, HifBfc&#fB (SttteA) (teffite) (8 mg, 0.020 mmol, 9 %) Rtf 
^fBjb^B (SttttB) (flStttt) (8 mg, 0.020 mmol, 9 %) ^^nSfi 

fc£#)A 

'H-NMR (400 MHz, CDC 1 3 ) 5: 6.11 (1H, s), 7.35 (1H, d, J = 8.3 Hz), 7.36 
(2H, d, J = 6.1 Hz), 7.40 (1H, d, J = 8. 3 Hz), 7.73 (1H, d, J = 8. 3 Hz), 
7.78 (1H, dd, J = 8. 3, 2.4 Hz), 8.48 (1H, d, J = 2.4 Hz), 8.61 (2H, d, J 
= 6. 1 Hz). 
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MS m/z: 414 (M + +H). 

'H-NMR (400 MHz, CDC 1 3 ) 6 : 5.54 (1H, s), 6.99 (2H, d, J = 6.1 Hz), 7.27 
(1H, d, J = 8.3 Hz), 7.37 (1H, d, J = 8. 3 Hz), 7.55 (1H, dd, J =8.3, 
2.2 Hz), 7.73 (1H, d, J = 8. 3 Hz), 8.47 (1H, d, J = 2.2 Hz), 8.51 (2H, d, 
J = 6. 1 Hz) . 

MS m/z: 398 (M + +H). 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 5.40 (1H, s), 7.26 (1H, d, J = 8.5 Hz), 7.42 
(1H, d, J = 8. 3 Hz), 7.53 (2H, d, J = 6. 1 Hz), 7.57 (1H, d, J = 8. 5 Hz), 
7.96 (1H, dd, J = 8. 3, 2.4 Hz), 8. 34(1H, d, J = 2.4 Hz), 8.68 (2H, d, J 
= 6. 1 Hz). 
MS m/z: 398 (M + +H). 

mmm 409: 2- [ [ (3-^nPbru^>-4 — od (2, 




###|4 8~C'&*>ntc 3 -?UU- 4 - [ (2, 5-^7^071-^) - t 
h'D + y^^] hTUv> (102 mg, 0.40 mmol) 0)-y>7UU*5?y (4 ml) m 
m\Z. OtCThUl5 1 Jl/7 5> (0.112 ml, 0.80 mmol), ^"Ti^t* >X 
(0.046 ml, 0.60 mmol) SrflnA, ^U\ZT:\mmUWlytc. RfcU^ 

»&*lfcBiaS©N, N-y^fM;i/A7^F (4 ml) ig^K, 2-tf'Ji=^> 
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(45 mg, 0.40 mmol), &V>XK&;& 'J (83 mg, 0.60 mmol) £}JQ 

HenrcM©^on/^> (4 ml) 0*0^X3 -^DDjaSA^K 

(iS3em65m±) (212 mg, 0.80 mmol) £#0*., §5fifcT 3B#WHfc#bfc. RlSiS 
^<£l^5t7K^k^- h U »>A7K*«fcT«fe#«, ^«S*^7KBS»^- h 'J 

^D?h^77^-{:#b, ^\^> : ftiXfJP=2 : 3i#tfcigBJ; 0 
Ml£illU aUB-ffc:^^ (19 mg, 0.049 mmol, 12 X) £&tfi*&4K$JSC£ bX# 

tZo 

'H-NMR (400 MHz, CDC1 3 ) 6: 6.26 (1H, s), 6.93-7.13 (3H, m), 7.50-7.56 
(1H, m), 8.01-8.08 (1H, m), 8.13 (1H, d, J = 5. 1 Hz), 8.48 (1H, d, J = 
2.2 Hz), 8.60 (1H, s), 8.66 (1H, d, J = 5. 1 Hz). 
MS m/z: 382 (M + +H). 

^OOTSP-f FSEeSiriSfiSStete, th^'Jt-7« (H4»lll&) 
let h»4Ij3 7^a< KSeUKftaei^-Cft^AP P 7 5 lJtfc^f £3g 

9 6Ayi/-h{C, E 3 5««lfcl 0%«rIElfiltif S^^l/^y 

&m&mm\sfr. it&®mmizmmmzmmm*<DVMsommtfio. 05 %^ 
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fc^ckSKifMi^o -zt>\z2 4mm^mm^m±m^muv, A1325-3 

5£Xtf h-7°i-r^^y ?D — f)V$iW-2 5-1 £®*Hbb£9 6Ax^-T1f 
ffl^V— h\Zl)UX. 4<CT 1 6 - 2 OB^Pb'H >*a^-ya >Lfeo dtl^'J > 
iA'7 7 7- (pH7.4) t'tf>^ItfcAi3 1- 8^Xtf 

h — •fft^'Ey^u— f)V%\WMA 3 2-4 0£»D;L, 4"CT2Bf P^#BL£:, 

(BluePhos :KPLt) T\ fi££i*©ftm»ij£l^Co SU^ 

l6£JfcttbT5 OXIESJM (E C 5 Offi) fc*HJb&. 

— ^ H4iMK:<fc^£^;bnLT7 2^tl:77'7-^- (a 1 ama 
r B 1 u e ; A-f^V— X (B I O SOURCE) it) &ffl^TSg63li\ 

ik&m (1) *±IBTyi:-r^tca:t)Mbfe^m$r^lfC^To EC 5 0 
^ 5 0 nMTOIt^^ + + +, 5 0nM~5 0 0nM©lb^ + + . 5 0 
0 nM~5 {jLM<Dlt&!&>}$: + tiLTc* 
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mi 







mmm 2 m^2-B) 


+ 


mmm 3 


+ + 


mmm i o 


+ + 


mmm 1 2 


+ 


mmm 1 4 


+ 


mmm 1 1 


+ 


mmm 2 7 at&® a) 


+ + 


mmm 2 9 


+ + 


mmm 3 2 




H»J3 3 


+ + + 


mmm 3 5 


+ 


H«iJ3 6 


+ + 


mtkM4 3 (M14&4 3 - A) 




^»!l4 3 (lf<*:4 3-B) 


+ + 


Hl»»J4 5 


+ + + 


^»!I4 6 


+ + 


mMM4 7 


+ + + 


H^fJ4 8 


+ + + 


13 6 


+ + + 


mmm 1 4 1 


+ + 


mmm 1 4 2 


+ + 


14 5 


+ + + 


mmm2 8 7 


+ + 


^»J2 8 8 


+ + 


m&M 3 3 0 


+ + 


3 3 1 


+ + 


mmm 334 


+ + 


H«d3 4 3 


+ + + 


mmm 344 


+ + + 


345 


+ + + 


mmm 347 


+ + + 


H;«J 3 4 9 




3 7 0 


+ + 


mmm 372 




397 




mmm 399 




Sl»!l4 0 2 




mmm 404 
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1. (i) 




X— R 4 



{X«-S-, -SO-X(i-S0 2 
R 1 

-C(R 5 ) (R 6 ) (R 7 ) 

CR 5 , R 6 te, #*&&bT, Any>Hf. y77l, -hnS 

Xtt-Q 5 1 -Q s 2 -Q 5 3 -Q 5 4 
[Q 5 1 te^i^, -CO-, -CS-, -so-, -so 2 -CO-C 

O-, -co-cs-, -cs-co-x«-cs-cs-^u 

Q 5 2 te> HMS£» -O-, -O-N (A 5 1 ) -O-N (COA 5 1 ) 
— N (A 5 ') -N (COA 5 ') — N (COOA 51 ) -, — N 
(CON (A 51 ) (A 52 ) — N (OA 5 1 ) — N (NA 5 1 A 5 

2 ) -N (A 5 1 ) — N (A 5 2 ) — , — N (COA 5 1 ) — N (A 5 
2 ) — , — N (A 5 1 ) -O-, — N (COA 5 1 ) -O-, -S-> -N = 
-C (A 5 1 ) =N-. -C (A 5 1 ) =N-0~, -C (A 5 1 ) = 
N-N (A 5 2 ) -N = C (A 5 1 ) -0-N = C (A 5 1 ) - 
(NA 5 ') -N = C (A 5 2 ) -XIZ-C (=N A 5 1 ) -N (A 5 2 ) - 
(A 5 1 RZSA 5 2 te&*m±LVT. T^mm^. iiS^fLT^Tfe<k^ 

Q 5 3 te^^. -CO-, -CS-. -SO-, -so 2 -CO-CO 

-co-cs-, -cs-co-xtt-cs-cs-^i, 
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Q 5 4 «-A 5 3 . -OA 5 3 , — N (A 5 3 ) ( A 5 4 ) , -SA 5 3 , 
— N A 5 4 —OA 5 3 , — N A 5 5 — N (A 5 3 ) (A 5 4 ) X^-O-N 
(A 5 3 ) (A 5 4 ) 

(A 5 3 , A 5 4 RZSA 5 5 te&*&£LT. ymmi; llS^fUt^T 
Z^To ] 

R 5 iR 6 -«ftC^;oT«lfe*^bT^Tt><fc^a!«^b7K** 

7 tt^^fiSfn*i!i£K:fc5) o ) , 
— N (R 8 ) ( R 9 ) 

CR 8 RZSR 9 ^»4l/T, -Q 8 1 -Q 8 2 -Q 8 3 -Q 8 4 

[Q 8 1 -co-, -cs-, -so-, -so 2 -> -CO-C 

o-, -co-cs-, -cs-co-x(±-cs-cs-^u 

Q 8 2 \t. mm&s -0-> -O-N (A 8 1 ) -O-N (COA 8 1 ) 
-N (A 8 ') -> -N (COA 8 l ) — N (COOA 81 ) -, — N 

(CON (A 81 ) (A 82 ) ) — N (OA 8 1 ) — , — N (NA 8 1 A 8 
2 ) — > — N (A 8 1 ) — N (A 8 2 ) -N (COA 8 1 ) -N (A 8 
2 ) — , — N (A 8 1 ) -O-, — N (COA 8 1 ) -O-, -S-, -N = 
N-, -C (A 8 1 ) =N-, -C (A 8 1 ) =N-0-, -C (A 8 1 ) = 
N-N (A 8 2 ) -N = C (A 8 1 ) -0-N = C (A 8 1 ) - 

(NA 8 ') -N = C (A 8 2 ) -XiZ-C (= N A 8 1 ) -N (A 8 2 ) - 

(a 8 1 2 i^^tiiT, fcmm?* mmM^mvx^x^^m 
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Q 8 3 fetJ|Mg£\ -CO-. -CS-, -SO-. -S0 2 -CO-CO 
-, -CO-CS-, -CS-CO-Xte-CS-CS-£^U 
Q 8 4 tt _ A s 3 % —OA 8 3 . — N. (A 8 3 ) (A 8 4 ) . -SA 8 3 , - 
N A 8 4 -OA 8 3 , -NA 8 5 -N (A 8 3 ) (A 8 4 ) Xtt-O-N (A 

8 3) ( A 8 4 ) 

(A 8 3 . A 8 4 RtfA 6 5 WiSbt, 7mm^, iil$fl/T^T 

£^-r, ] 

Sr^T. ] , 
-X 1 R 1 0 

(X 1 \t. -0-X«-S-£^U R 1 0 te-Q 1 0 1 -Q 1 0 2 -Q 1 0 

3 _Q1 0 4 

[Q 1 0 1 -CO-, -CS-, -so-, -so 2 -, -CO- 

CO-, -co-cs-, -cs-co-x^-cs-cs-^i, 

Q 1 0 2 te, m%£>, -O-, -O-N (A 1 0 1 ) -, -O-N (COA 1 
0 1 ) -, — N (A 1 0 1 ) — , — N (COA 1 0 1 ) -, -N (COOA 1 
01 ) -. — N (CON (A 101 ) (A 102 ) ) -, — N (OA 1 0 1 ) -, - 
N (NA 1 o i A i o 2 ) - N ( A i o i ) _ N (A i o 2 ) _ _ N 

(COA 1 0 1 ) -N (A 1 0 2 ) -, -N (A 1 0 1 ) -O-, -N (CO 
A 1 0 1 ) -O-, -S-, — N = N — , -C (A 1 0 1 ) =N-, -C (A 
ioi) =n-0-, -C (A 1 0 1 ) =N-N (A 1 0 2 ) -, -N=C 
(A 1 0 1 ) -, -0-N = C (A 1 0 1 ) -, - (NA 1 0 1 ) -N=C 
(A 1 0 2 ) -Xtofc-C ( = N A 1 0 1 ) — N (A 1 0 2 ) — 
(A 1 0 1 IkZJtA 1 0 2 tt#4rStebT. *mm?. iil^lt^T^J: 
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Q 1 0 3 te^ss^, -co-, -cs-, -so-, -so 2 -, -co-c 

O-, -CO-CS-, -CS-CO-X(3-CS-CS-$iU 

qi o 4 j ± _ A i o 3 -OA 1 0 3 , -N (A 1 0 3 ) (A 1 0 4 ) , — S 

A 1 0 3 , -NA 1 0 4 -OA 1 0 3 , — N A 1 0 5 -N (A 1 0 3 ) (A 1 

0 4 ) Xtt-O-N (A 1 0 3 ) (A 1 0 4 ) 

(A i o 3 A i o 4 R yc A i o s fct£*2fcftUT, zKJiSISC^ g«£*b 

2r^:"t"o ] 
Xte-X 2 R 1 1 

CX 2 te, -SO-X(i-S0 2 -£^U R 1 1 «-Q ! 1 1 -Q 1 1 2 - 

Ql 1 3 _Q1 1 4 

Q 1 1 1 -CO-, -CS-, -SO-, -S0 2 -, - 

co-co-, -co-cs-, -cs-co-x(i-cs-cs-^i, 

Q 1 1 2 tt, mm&* -O-, -O-N (A 1 1 1 ) -, -O-N (COA 1 

1 1 ) -, -N (A 1 1 1 ) -N (COA 1 1 1 ) -, -N (COOA 1 
X1 ) -, — N (CON (A 111 ) (A 112 ) ) -, — N (OA 1 1 1 ) -, - 
N (NA 1 1 1 A 1 1 2 ) -, -N (A 1 1 1 ) -N (A 1 1 2 ) -, -N 

(COA 1 1 1 ) -N (A 1 1 2 ) -, -N (A 1 1 1 ) -O-, -N (CO 
A 1 1 1 ) -O-, -S-, — N = N — , -C (A 1 1 1 ) =N-, -C (A 
iii) =N-0-, -C (A 1 1 1 ) =N-N (A 1 1 2 ) -, -N = C 
(A 1 1 1 ) -, -0-N = C (A 1 1 1 ) — , — (NA 1 1 1 ) -N = C 
(A 1 1 2 ) -Xtt-C (=NA X 1 1 ) -N (A 1 1 2 ) - 

(a 1 1 1 st/A 1 1 2 iz&*m±L\sT. Tkmm?. tis^fbt^tfej; 

516 



WO 03/055850 




T/JP02/13792 



Q 1 1 3 -CO-, -CS- -SO-, -S0 2 -CO-C 

o-> -co-cs-. -cs-co-xtt-cs-cs-^i, 

qi i 4 ^_ A i i 3 % -OA 1 1 3 , -N (A 1 1 3 ) ( A 1 1 4 ) , 
-SA 1 1 3 > -NA 1 1 4 -OA 1 1 3 > — N A 1 1 5 -N (A 1 1 3 ) 
( A 1 1 4 ) Xtt-O-N (A 1 1 3 ) (A 1 1 4 ) 

(A 1 1 3 , A 1 1 4 TkZfA 1 1 5 tt^^ifiLT, tKSSJBS^. fi^S£Wb 
Tikis ; 

R 2 -Q 2 1 -Q 2 2 -Q 2 3 -Q 2 4 
[Q 2 1 &J£$g^, -CO-, -CS- -so-, -so 2 -, -CO-C 
o-, -CO-CS-, -CS-CO-X«-CS-CS-^l/, 
Q 2 2 -O-, -O-N (A 2 1 ) -, -O-N (COA 2 1 ) 

-, — N (A 2 1 ) -, -N (COA 2 1 ) — , — N (COOA 21 ) -, - 
N (CON (A 21 ) (A 22 ) ) -, — N (OA 2 1 ) — , — N (NA 2 1 A 
2 2 ) -N (A 2 1 ) -N (A 2 2 ) -, -N (COA 2 1 ) -N (A 2 
2 ) -, -N (A 2 1 ) -O-, -N (COA 2 1 ) -O-, -S-, -N = 
N-, -C (A 2 1 ) =N-, -C (A 2 1 ) =N-0-, -C (A 2 1 ) = 
N-N (A 2 2 ) -, -N = C (A 2 1 ) -, -0-N = C (A 2 1 ) -, - 
(NA 2 1 ) -N = C (A 2 2 ) -Xte-C ( = N A 2 1 ) -N (A 2 2 ) - 
(A 2 1 J&ZSA 2 2 te&*&3£LT, Tk^IC^, lil^f bT^TfcJ;^K 

q 2 3 -CO-, -CS-, -so-, -so 2 -, -CO-CO 

-, -co-cs-, -cs-co-x(i-cs-cs-^u 
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Q 2 4 fcj;_ A 2 3 ^ -OA 2 3 , -N (A 2 3 ) ( A 2 4 ) , -SA 2 3 , 
-NA 2 4 -OA 2 3 , — N A 2 5 — N (A 2 3 ) ( A 2 4 ) XU-NA 
2 5 — N (A 2 3 ) ( A 2 4 ) 
(A 2 3 , A 2 4 RtfA 2 5 ^^SitT, fcmm^ IM^^bTV^T 

&7iKTo ] 

R 1 £R 2 tt, -^(C^oT«^S^WbT^Tt>J;^^M<b7K^*^ 

7i-^T=CR 1 2 R 1 3 

[R 1 2 S.tfR 1 3 &*ffi3£kT, AD^^Rf, ->7y$, -hPS, 
Xte-Q 1 21 -Q 1 22 -Q 1 23 — Q 1 24 

[5£*> Q 1 21 ttSMS^ -CO-, -CS-, -SO-, -S0 2 -C 
O-CO-, -CO-CS-, -CS-CO-Xtt-CS-CS-^L, 
Q 1 2 2 -0-, -O-N (A 1 2 1 ) -O-N (COA 1 

2 1 ) -N (A 1 2 1 ) -, — N (COA 1 2 1 ) -N (COOA 1 
2 1 ) — , — N (CON (A 121 ) (A 122 ) ) — N (OA 1 2 1 ) 
— N (NA 1 2 1 A 1 2 2 ) -N (A 1 2 1 ) -N (A 1 2 2 ) -N 
(COA 1 2 1 ) -N (A 1 2 2 ) -N (A 1 2 1 ) -O-, — N (CO 
A 1 2 1 ) -O-, -S-, — N = N — , -C (A 1 2 1 ) =N-, -C (A 
: 2 » ) =N _ 0 _, -c (A 1 2 1 ) =N-N (A 1 2 2 ) -N = C 
CA 1 2 1 ) -0-N=C (A 1 2 1 ) — , — (NA 1 2 1 ) -N = C 
(A 1 2 2 ) -X«-C (=NA X 2 1 ) -N (A 1 2 2 ) - 
(A 1 2 1 RtfA 1 2 2 SHALT, 7mm^. iiS^WbT^Tfei 
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Q 1 2 3 -CO-, -CS-, -so-, -so 2 -, -CO-C 

o-, -co-cs-, -cs-co-xtt-cs-cs-^u 

Q 1 2 4 te-A 1 2 3 , -OA 1 2 3 , -N (A 1 2 3 ) ( A 1 2 4 ) , 
-SA 1 2 3 , -NA 1 2 4 —OA 1 2 3 , -NA 1 2 5 -N (A 1 2 3 ) 
( A 1 2 4 ) Xte-O-N (A 1 2 3 ) ( A 1 2 4 ) 

(A 1 2 3 , A 1 2 4 Sl^A 1 2 5 \t&*&iLVT. 7kmm^. lil^f b 

&^-r . ] 

R 3 «, -Q 3 1 -Q 3 2 -Q 3 3 -Q 3 4 
CQ 3 1 tt^#S-&» -CO-, -CS-, -so-, -so 2 -co-c 

o-, -co-cs-, -cs-co-xfi-cs-cs-^u 

Q 3 2 -O-, -O-N (A 3 1 ) -, -O-N (COA 3 1 ) 

-, -N (A 3 1 ) -, -N (COA 3 1 ) -, -N (COOA 31 ) -, - 
N (CON (A 31 ) (A 32 ) ) -, -N (OA 3 1 ) -N (NA 3 1 A 
3 2 ) — , — N (A 3 1 ) -N (A 3 2 ) — , — N (COA 3 1 ) -N (A 3 
2 ) -, -N (A 3 1 ) - O-, -N (COA 3 1 ) -O-, - S -, -N = 
N-, -C (A 3 1 ) =N-, -C (A 3 1 ) =N-0-, -C (A 3 1 ) = 
N-N (A 3 2 ) -, -N = C (A 3 1 ) -, -0-N=C (A 3 1 ) -, - 
(NA 3 1 ) -N=C (A 3 2 ) -Xte-C (=N A 3 1 ) -N (A 3 2 ) - 
(A 3 1 S^A 3 2 te&*m±LVT. ?mm?. «&£&WUT^T*>J:t^& 

Q 3 3 -CO-, -CS-, -SO-, -so 2 -, -CO-CO 

-, -CO-CS-, -CS-CO-Xfi-CS-CS-^t, 
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Q 3 4 i$-A 3 3 , -OA 3 3 , — N (A 3 3 ) ( A 3 4 ) . -SA 3 3 , 
-NA 3 4 -OA 3 3 , — N A 3 5 — N (A 3 3 ) ( A 3 4 ) XU-O- 
N ( A 3 3 ) ( A 3 4 ) 
(A 3 3 , A 3 4 lk.Z$A 3 5 te#*&3£LT, 7mm^ fll^WLT^T 

R 4 -Q 4 1 -Q 4 2 -Q 4 3 -Q 4 4 

[Q 4 1 -CO-, -CS-, -SO-, -S0 2 -, -CO-C 

O-, -CO-CS-, -cs-co-xii-cs-cs-^L, 

Q 4 2 te, HMS^ -O-, -O-N (A 4 1 ) -, -O-N (COA 4 1 ) 
-, — N (A 4 1 ) — > — N (COA 4 1 ) -, -N (COOA 41 ) - 
N (CON (A 41 ) (A 42 ) ) -, — N (OA 4 1 ) -, -N (NA 4 1 A 
4 2 ) -, -N (A 4 1 ) -N (A 4 2 ) -, -N (COA 4 1 ) -N (A 4 
2 ) -N (A 4 1 ) -O-, -N (COA 4 1 ) -O-, -S-, -N = 
N-, -C (A 4 1 ) = N-, -C (A 4 1 ) =N-0-> -C (A 4 1 ) = 
N-N (A 4 2 ) -. -N = C (A 4 1 ) -, -0-N=C (A 4 1 ) -, - 
(NA 4 1 ) -N=C (A 4 2 ) -XiZ-C ( = N A 4 1 ) -N (A 4 2 ) - 

(a 4 1 RitA 4 2 \t&*m±LVT, Tkrnm^-, mmm^rnvx^xh^m 
it*mmxizw&m&m vx ^x t> ^ ^mmm^m^-ro ) 

Q 4 3 -co-, -cs-, -so-, - s o 2 -, -CO-CO 

-, -CO-CS-, -CS-CO-XH-CS - C S -£5hU 
Q 4 4 «-A 4 3 , -OA 4 3 , -N (A 4 3 ) ( A 4 4 ) , -SA 4 3 , 
-NA 4 4 -OA 4 3 , -NA 4 5 -N (A 4 3 ) ( A 4 4 ) Xfc-O- 
N (A 4 3 ) ( A 4 4 ) 
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(A 4 3 , A 4 4 RXSA 4 5 fcfr&*$Ii&UT, ?mm : T. SM^UT^T 

T*$tl-2>^tl, ^©N-^yh', ^-(DS-^^5>h\ ^<Di£, Xte^n^, 
2. 5£ (3) 



R 18 



R 16 



x 

R 



R 15 



(3) 



U R 17 ^e^»*WbT^Tt)J:V^^^t7Km»X^B^S^WLTViT 
s -> -SO-X«-S0 2 -£it) 

3. Xifi- SO-X«-S0 2 T»5i*3fc^2fla«<Z>{t'&«jK ^N-^-> 

5. R 15 , R 1 6 S^R 1 7 t^^nsi^iiti^. ^m^, m^im^tK 
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4f@^Wr§ 7-14 M©^SgSt«3)l5I^ST»SW^ 2-4 ®^tn^ 1 £ 

mmm5%m<k*mmxfemmm8~ 1 4©^#^^t;7K^*T*§^ig2 

~ 5 <Wfn#> 1^12^©^^, -^©N-^+vF, -e©S-t+yh', ^-o 

Q 201_Q202_Q203_Q204_Q205_Q206_Q207 ( - - ^ 

^mmm^**-?. Q 2 0 2 \zmm&. -o-, -nh-, -ch=n-, - c 
(T;i/+;w =n-, -n ctjv^jv) -zrcte- s Q 2 0 3 temm&, 

-CO-, -CS-, -SO-, -S0 2 -Xtt-CONH-^t. Q 2 0 4 te 

2 0 5 «¥^-&, -NH-£fc«-N (T;U^;U) -SrTK-r. Q 20fl te3M£^ - 
O-, -CO-, -CS-, -SO z -, - SO-Sfcll- S -Sr^-To Q 2 0 7 

itfrmm?. /NP^>fif, th'p^yi, t*vs, c x _ 6 t;u^;us, c 2 _ 

;M-**>£ % 7vHS, y7;«, 75/1. C,.,7^75yi, yC,. 
6 7;^75;i, C 2 . 6 7M7'f;l'75/l 1 yC 2 . 6 7^y-f^7a 
*M+y7 5yg, CLe?^^^^-^^;!, yC,_ 6 7 
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zKPit- fete, APy>If, C.^/^JH, Ci.e/J^ + yl, 
C 2 _ 6 7;U^r~/H, *M + y7$yC 1 . 6 7Wl > C^^JPn + y* 
)V^~)V7^ / C ^sTJl^Jim. fc)lS.)l>m. 02.57^7^^1, 
1, ~hal, y7;l, 7yh'l. 7Sy/S, C 2 . 6 7;^^t+yS, 

tKD^i, #;i/#*->;n, c 7 . 16 77MiH, f**vs, c 2 _ 7 y 
/u;*jy-r/H, c 2 _ 7 ^^-r;u^ y-r;u», ^3-*;W5/n, 75/1, 

7;WU7 5-yl, yC 1 . 6 7W7^;i, Cl,?^*^^^, 
jDlrt^ )im. C l _ 6 7)l>*r)l>fi)Wl : £'( )l>m. ^C 1 . 6 7)V^r)Vt})Vn^ 

n^r^Jl/At-r^ (C 1 . 6 7W) 75/1, c 2 . 7 7;^y-r^75;i, 

c 2 _ 7 r;^y-r;u (c 1 . 6 7;w) 75/1, ftc 2 . 7 7M/^ji/75 
yi, ^^-c 2 _ 7 y;i/*y-r;i/ (c 1 _ 6 7;i/*/w) 7$/l, */V5;u75yi, 
*;P5;u (d.67;^) rays, ft*iK^7$/l, ^;**/Ui5;u 

c i.eZ^^^^^^^-jU^^riyi, #jw^-r c ,. 6 7M^ 

*;|/A*^E-r;i/^^S, yC 1 . 6 7MJ^Mt'f M+yl, 75/*M 

^7 5 71, c 1 _ 6 T;u^;u/'5y^;u^zi;i/T5yl, yc 1 . 6 7W7 
$y*^-^75/l, 7$ y^;^-^ (c ^^/i/^i/) 75/1, c x _ 

6 7JW75/^3^-Jl/ (C,_ 6 7;U*;i/) 75/1, yC^^M^ 
5/*M^ (C^^W) 75/1, /;i/^^M, C,. 8 7MJ^ 

Ci.^/u^^ux/i/^^ -;n, c 1 _ 6 7;I/^;i-x;U7Jn-;h, 75/7. 

;i^-JH, C 1 . 6 7;i/^75 y;*Jl^-;H, yCi. 6 7JW7 5/7Jl/ 
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*-)l<m. C X _ 9 T )V3c)V7,)Vt$s~)\/7 '5 SM, C t - 6 T Jl<*)lX)l7£- )V (C 

(c,.,7^) 7$;s, c 1 . 6 7;W75/xji/*-;i, (0^,7 

75/1, yC 1 . 6 7W75/Xjl/^ (Cl^^W 75 
1 rBSB*c£»fb^#K -tfiDN-^^H, f©S-^>H, ^©itXtt-en 

c 1 _ 6 7;u=^;ps. c^^n^^*, c 2 . 6 7J^-;n. *;i/5;i/g, c 2 
_ 6 7;i-^y-r;i'S> t^m^v^*, *M+y75yc 1 . 6 7^s, c, 

. 6 7;^^y*M^7$/C,_ 6 7MJH. t+VS, -hn|, >7y 
75^/S> C 2 _ 7 7;P^r-;U^>'S> tHn + yl, ft^Vl, 7 5 

c 1 . 6 7J^7$ys, yc 1 . 6 7;W75;i, c 1 _ 6 7;u^^-> 
^ji^-jus, *;wtt^;p*» c 1 _ 6 7;u+;i^^;wt ; t-r;i/S, vc 1 _ 6 7;w 
irAtjji/^'t Jim, ^ti)vn^ )vm, c ^.^r )V^-)V^ts )vn^ 
vc l . & 7)V^-)V^ti)vn^:-( )im. *)iti7h&. c 1 _ 6 7;i/^;u^^-S, 
c 1 _ 6 7;u4 i ;ux;U7-r c 1 . 6 7Mj|/XM-jh, a>e>»f#ft*i 

R !5 ^iiisa-c*5 (Cut, iti^si:«Apy>gf, c^e 

C 1 _ 6 7;i/H^'>S> C 2 _ 6 7)U5-~)l&, C 2 - 6 7)Vr~)llT*r 
ism* tHD + yS, ^;i/^ + ">;U», A^^yC 1 .,7MJl'S. C!_ 6 7 

;m^~>^;i/#-;uc 1 _ 6 7;u^;i/». c 1 _ 6 7;i^n^->^;i'^-;L'-c 2 _ 6 7 
?>c l _ 6 7;i/^;us, 1^-0,^7^75/1, ^ntst^s, mmm- 
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c,. 8 7;wn, c 1 _ s 7;^^">c 1 . 6 7;W7$ / Cj.jTjwps, 
6 7)i*)im. c 2 . 6 7My<;i/75 y c ,. 6 7;wi, c 6 _ 14 ^#i£#Hb 

**XM-^7 5 y C , _ 6 7MM, C 1 . 6 7JPn^y*M-Jl/7 5/ C 
!. 6 7WS, AMt^f^TS / C l _ a 7jM i ;i>£, N-7W1/*^A ,: E 
^f;l'75yC 1 . 6 7»I > N, N-y7M;WJWW^7 5y C,. 6 7 

7^y^M-^75;c 1 . 6 7M;n, n-t^+jux;!/*-^ 

75/C 1 . 6 7MJH, N, N-y7JWl'7M^75/C 1 . 6 7W 
C 6 . 14 ffi»K$C 1 _ 6 7;W7S7i, ^10,^7^75 

;i, *M ; E'fM+yc l _ 6 7;^;n, n-t;^;^;!^^;^*^ 

C 1 _ 6 T;i/^r;WS> N, N-i?7)V3r)\<t>)Vn*:<1 )V-*3ri/C ,.,7^1/S, 

c 6 . 14 ^#«6^^tK* - c , _ 6 rjv^iti jwx^-f ^t+yc^s y;Mr/us, 

C 1 . 6 7;i/3+y*;^-M^y-C 1 . 6 7Wi, C t _ x 4 3jfSSfc£tft** 

7$y-c 1 _ 6 7J^y^;i'7sy c^^m^s, c 1 . 6 7;^^y*;^ 
-;ut5 y c^tT^iisT* sm. 7 = yc 1 . e 7^Wi;i. c 1 _ 6 t 

^;P75;*, #;W#*v'7 , S y C ^JMM, C 1 . 6 7J^ + y^;^- 

ji/7 5 y c,. 6 7;i/^s, c 1 _ 6 T;u^;u7>;u^-;PT^y c ^t^mp;^ 
7$yc I . 6 7MJWi^^75/ c 1 . 6 7;^jH, n-c,. 6 7M;i/ 
75/ d-.TWA^-^s y c 1 _ a 7;^;i/*. n, n-^c 1 _ 6 t 
m^75;c 1 . 6 7MMM^75;c 1 . 6 7Mjh, ttassR*;^ 
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. 14 ^mmt})i^~jiy^y&. mmmc ,.5? 5 / c,^ 

T)l3r)im, mMmC 2 . & 7)V / r~)Vti)V^-)VT^J C x _ 6 T^^r^*, C 6 _ 

n-c 1 _ 6 7;i/+;^;i'A ; £'rjn, n, n-^c 1 _ 6 7jw*^a' ; e 
-y;i^ c ^67;^^- c 3 . 8 y ^ d7;wwm ,; e< jH> c 3 _ 8 x^d 

a^i/A^-r mmm*)i^-)it F^yy y^a, c 6 _ 14 ^#^^b 
7Km^;u^^fc F77;/fjn, c ^^mwc ,.57^;!/*^ 

C 1 . 6 7J^l/XJl'7^-;i/C 1 _ 6 7^M;W\' : E<;H, 

r;u=^^x;i/^-;pc i.gT^^^^A^-r t H y75 y ^7;^- 

Jim. t F7yy*J^r:MX«N-C 1 _ 6 7;i/^t F ts)V^-)Vm. 

ft*i^ji/75 y - c 6 _! 4 7f#^^t:7K^-5 1 ^-*;u^n;i/TS yc^^ 
)i*)im. ?-jr*)i^)i- c 1 _ 6 7ji^+ji'7 5 y - c 6 _ 14 7?#^^b7Km-^ 

^-^M-JI/7^yC 1 . 6 7iWH> *M;i/-C 1 . 6 7W7i/-C 

6 _ 14 j%wmmit7km-ti)i#-)iy s y c x _ 6 c,_ 6 y y -f ;u 
-lii-^M^-yc^^MJH, v (c 2 _ 6 7;i/*y-i';i/) 7$ 
y c ^eT;!/^;!/^, s> (c,. 6 7^3+y*M^) 7$;c 1 _ 6 7;w 

C ..eX^^-lt^-^;^^;^ C 3 . 7 y^D7^JK 1 . 6 7Jl/ 
^l/7 5/*M-;H, C 1 . 6 7;^*y7$/*JI/^-jH < (kh*n + 

s» (€,.67;^) 75 y (c i.eT^zj^^) (c^r 

75/^*-M, N' -C 1 _ 6 7JWkh , 7y/*M-jl/S > 

n ' , n ' -^c x _ 6 r;i/^;ut: f^>v n, n' -s^c^t 
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M;i/tF7yy*M*-;H, N, N' , N' -hUC,. 6 7WtK7y 

+y*ji/^-M$y c 1 - 6 7)u*)i-mmm&&. 7 = / c^^jv^ji-m 
mm^m. n-c ..eTjv+^T^ y CLe/jw-iii^s, n, n-s? 
c ,^7^75; c ^^ji^ju-mmm^m, t Hn+y-iissi, 
c ^y^^-if msiiSS, #;i^^>-c 2 _ 5 7;p^;i^ 

6 7)l*)V&, Ci.eT^n^^S, c 2 _ 6 T;i/^rr.;i/» > C 2 _ 6 T 
;i/*y-r;p*, #;p#^->;i/S, *my7^;c 1 . 6 7^JH, c^t 

J^ + yi?M-Jl'75;C 1 . 6 7Wl, ^-^v*. — hDL y7yi, 

m. c^jm^^/S, yCi.e?;^^^;!, 75;c 1 . 6 7;^ 
c,. 6 7;i'3 ; l i y*^-;n, tj^a^-oi/S. c^eT^Ji/^A* 

/-fji.7$/s, c 2 _ 7 T;w^y-r;i/ (c,.^^) 75/1. ^c 2 _ 7 
TJW^y-r;i/7 5/s> ^^-c 2 _ 7 T;^/-r;u (c^jjp^) 7^yi, 
*;u^7$ys, */U5;u (c 1 . 6 7^) 757*, 5p^*;u5;p75 / 
^;t*;i/=uu (c^eTJU^^) 75/s, c 2 _ 7 7;u^y-<^^-^i>», 

*;i/5;u3-^>s, /M^hS, C 1 . 6 7M;i/5 1 t* 1 C 1 _ 6 7;^*;^.X;^ 
;7.rn;l/^ C,. 6 7MM;^-M, 7^/XM-M, C^gT;!/^ 

juts /tji^-^x. yc 1 . 6 7JW7$;xM-JH, c^^M^ 
xju*zi;u7 5/», c^eT;!/^;^;!/^-;!/ (c^^jW) 7 = y»^ 
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